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INTRODUCTION. 

TT is sought in these notes to explain, in a practical manner, 
the form in which working-plans such as are at present 
required for the State forests of India, should be compiled, 
so that it may be possible to apply and to control them, The 
discussion of calculations and theories which are inapplicable 
in the actual condition of Indian Forestry has, as far as 
possible, been avoided. 

The only means by which Local Governments have 
hithevto, as a rale, attempted to secure a supply of forest 
produce for the use of the agricultural population, has been 
by burdening forest lands with rights under settlements. 
Hence we find, in Northern India especially, many cases in 
which Government has voluntarily rendered itself helpless to 
prevent the destruction of the forest property it desires to 
preserve. Such mistakes will oease to be made when it is 
realised that the purpose with which each forest should be 
managed can be presoribed by means of working-plans. 

But, in order that the vast areas under the control of 
the Forest Department in India may be brought under the 
provisions of working-plans within a measurable distance of 
time, it is necessary that the agency of subordinate officers 
should be more largely utilised than has hitherto been the 
custom in the collection of the data on which these plans are 
based; and that this may he feasible, some such instructions 
as the present are obviously required. 

The writer desires to acknowledge the aid he has derived 
from the work on AmSnagement, recently published by Mon- 
sieur Puton, Directeur de VSoole nationals forestiere in 
France. He is also indebted to the Courtesy of Monsieur 
Bartet, Inspectuer des forSts, in charge of the station de 
reoherches at the Nancy Forest School, for copies of several 
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working-plans in force in 'Prance. These plans, as well as 
several of the plans compiled by officers in India, have heen 
largely utilised ; as have also Mr. Fernandez's translation of 
Monsieu.r Broillard's AmSnagement, and an excellent Short 
Treatise on the Measurement of Timber Crops which 
appeared in the Forester in 1889. 

W. E. D'ARCY. 
February 1891. 



PREFACE TO THE SECOND EDITION. 

These notes, which were written by the author when 
Assistant Inspector General of Eorests and Superintendent 
of "Working-Plans, were professedly intended primarily for 
use by subordinate Forest Officers, and have in practice 
amply fulfilled the object for which they were compiled. It 
may, indeed 9 be confidently stated that no professional work 
of the kind has had in India such widespread and beneficial 
results in systematising forest organization. The scope of 
the book precluded the discussion of certain higher branches 
of forest science well known in Europe.* Moreover, in pre- 
sent circumstances in India, simplicity is of the first import- 
ance in the preparation of plans for forests which are only 
now being brought untler systematic working ; and accord- 
ingly in these notes theoretical considerations, which might 
in practice defeat that object, have either been omitted or 
been assigned a p]ace altogether subordinate to that occupied 
by a brief exposition of snob principles and methods of 
working as are more immediately applicable in tbis country. 

The book is in much request,' and the opportunity has 
heen taken, in preparing the present edition, to revise the 
whole, leaving the substance as far as possible unaltered. 



* Those who wish to pursue the subject in all its branohes m*y be referred to the 
Manual of Forestry, by W. Sohlich, Ph.D., Bradbury Agnew & Co., London. 
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The suggestions contained in the work are, however, 
merely intended, as an aid in the preparation of working-plans 
and are not issued as a code of official instructions. 

OFFICE of Inspector General of Forests, 
Simla, August 1895. 



PEEFAOE TO THE THIRD EDITION. 

As the present stock of D'Arcy's " Preparation of Forest 
Working-Plans in India " has been exhausted, a third edition 
has been printed to meet future requirements. The text has 
not, in any way, heen revised, but is identical with the 
second edition (revised), which was published in 1895. 

Office of Inspector. General of Forests, 
Simla, September 1898. 



PEEEAOE TO THE EOTTETH EDITION. 

A new edition of D'Arcy's treatise on u The Preparation 
of Forest Working-Plans in India" having become neces- 
sary, the opportunity has been taken to introduce various 
changes ohiefly with the object of making the notes more 
useful as a text-book for forest students at the Imperial 
Forest College. At the same time the whole has been re- 
arranged and brought tip to date. 

Great care has, however, been taken not to alter iu any 
way the original scope of the work, which is intended merely 
as a guide for the drawing up of such simple plans as are 
alone possible or called for in the present state of forestry in 
India. For this reason, the various volumetric methods of 
calculating the possibility have only been briefly alluded to ; 
whilst the calculation of the financial rotation and the appli» 
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oation of financial tests to the methods of treatment have 
necessarily been altogether omitted. Up to date little or no 
progress has been made in India with the collection of 
statistical data, bearing on the economic aspect of forestry ; 
but this question is now receiving considerable attention. 
At any rate, for many years to come, owing to tbe abnormal 
condition of our forests, and to an uncertain demand, the 
hind of plans that can be made applicable to our Indian 
forests must necessarily be of a simple nature, the working 
of the annual coupes being based mainly on sylvicultural 
considerations, an absolutely equal annual return being of 
secondary importance, 

A. M. P. CACCIA. 

Dbhka Dtjn, United Provinces; 
17tJi Felrmnj 1909, 
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PREPARATION OF FOREST WORKING-PLANS 

IN INDIA. 



PittT I.— PKEMMINARY MPLMATIOM. 



CHAPTER I. —DEFINITIONS OF CERTAIN TECHNI- 
CAL TERMS USED IN FOREST WORKING-PLANS, 

Section L— Necessity for defining- teems used in 

EOEESTEY. 

Before explaining the manner in which the different 
methods of forest treatment can be applied or prescribed, it 
is necessary to define the meaning of oertain technical terms 
which, it will be impossible to avoid using without sacrificing 
both accuracy and conciseness, and- with regard to many of 
which we have, as yet, no reoognised definitions in English. 
Correct definitions are the more necessary because, in 
forestry, terms are borrowed from every-day language, and 
their special meanings are therefore the more liable to be 
misunderstood. 

Section II.— Definitions.* 

1. Technical terms relating to trees and crops. 

Accessory species.— A species of inferior quality or size, of 
little value or importance. 

Advance growth.— Young trees which have sprung up in 
openings in the forest or under the forest cover befor& 
regeneration fallings are begun. 

Age.— The age of a regular or even-aged crop is the mean " 
age of the trees composing it. In a crop of mixed ages, the 

8 Note,— -The following deSnitions atp oHally tafcen from " A Glossary of Technical 
Terms for use in Indian Forestry," compiled by &.. M. If. Oaooia, to tie obtained from tie 
Superintendent; Government Printing 1 , Calcutta, 



age of tlie class (of trees of the principal species) most 
numerously represented is generally taken aud alluded to as 
the predominant age. 

Auxiliary species.— A useful species of Jess value than the 
principal species, which assists the growth of the latter and 
influences, in a smaller degree, the method of treatment, 

Blanli.— An unstocked area whore, from any cause, few or 
no trees are growing. 

Bole— The trunk or stem of a tree from the ground to 
the point where its main branches are given off. The lower 
part of the bole, if free of any branches, is called the 
clear hole. 

Broad-leaved trees,— A distinguishing term in distinction 
to conifers. Generally deciduous trees. 

Brushwood.— A growth of low shrubs and hushes ; used 
also to indicate the fallen or cut branches and twiga of 
trees. 

Close crop.— A crop which is completely stocked so that 
the orowns of the trees interlace and form an uninterrupted 
leaf canopy, which thoroughly shelters the ground. See 
Crop. 

Complete crop.— The maximum quantity of material which 
a given plot can bear at a given age. In every casu a crop 
is, as regards its density, either complete or incomplete. It 
is complete when it presents a density conformable to its 
nature and age, where this is not the case it is incomplete. 
See Crop. 

Composition of a crop.— The various species which form 
the crop, their proportion and condition. 

Conifer.— A tree which produces oones and usually has 
narrow needle-like leaves. , 

Coppice ; or coppice forest,— A crop mainly composed of 
trees derived from stool or root-shoots. 

Coppice shoot.— A stem which has sprung from a stump 
or root and not from seed. 

Cover or covering-, -The term " cover " is used to express 
the horizontal projection of the crown on the ground, and 
is applied both to the ground so covered aud also to the 
action of the cover. 

Crop,— The entire collection cf trees growing on. a given 
area. The terms stuck, growing tfoch, tree-growth and crop 



are synonymous, A crop may be complete or incomplete 
(interrupted), pure or mixed, even-aged or uneven-aged ; 
and it may be described as crowded! close, dense, open or 
thin. 

Forest crops are sometimes classified as follows iu terms 
of their stages of development : — 

Seedlings.-— From the germination of the seeds to the 
time when the newly developed branches meet. 

Thicket.— From the time of the branches meeting to 
the fall of the lower branches. 

Poles. — From the fall of the lower branches to the 
time when the crop attains its full height. 

Trees. — From the time of the stems having attained 
their full height. 

Crowded crop or wood. — A crop or wood which is so 
completely stocked that the crowns of the trees interlace 
and form an uninterrupted leaf canopy which completely 
shelters the ground. 

Crown.— The collection of main branches overtopping the 
bole. 

In an even-aged forest crop the following crown classes 
are recognised .:— 

Predominant. — Trees with an exceptionally vigorous 
crown. 

Dominant. — Trees with a well developed crown. 

Slightly dominant. — Trees with a poorly developed 

crown. 
Slightly suppressed. — Trees with an incomplete orown. 

Totally suppressed— ■vTrees with the crown wholly below 
the level of the dominant trees. 

The first three classes of dominant trees form the major 
or primary part of the growing stocJe : the last two classes 
form the minor or secondary part of wood or intermediate 
yield. 

Becidnous tree.— A tree which is bare of green foliage for 
some time during each year. 

Density of crop.— The degree of completeness of the leaf- 
canopy of the trees that compose it. This is usually 
expressed by a co- efficient, but may be described by stating 



the species, the number of stems and their age per unit of 
area. 

Dominant tree— A tree which has raised its crown above 
the levelof the surrounding trees. See Crown. 

Dominated tree.— A tree of which the crown is overtopped 
by the surrounding trees. 

Even-aged crop.— -A crop of trees of approximately the 
same age. 

Evergreen tree,™- A. tree, the leaves of whieh persist at 
least for an entire year, so thai it is never leafless. 

Exploitable tree.— A tree that has attained its maximum of 
usefulness for the owner of tbo forest. 

Factors of the locality.— Local conditions influencing forest 
growth, such as elevation above mean sea-level, soil, slope,, 
aspect, 

Gregarious species or tree.— Trees which have a tendency 
to form pure crops of their own species. Such species may 
also be called exclusive. 

Growing stoclt.— All the living material actually standing 
in a forest or in part of a forest at a certain time. See 
Crop 

Hardwood trees or hardwoods.— Trees which possess a well 
defined heartwood. 

Herbage,— A low growth of small plants which never- 
become woody. 

High forest.— A forest composed wholly or mainly of trees- 
grown from seed. See Crop. 

Incomplete crop,— A crop in which there is not a sufficient 
number of individuals, so that the trees form an interrupted 
leaf -canopy whioh only partially shelters the ground. 

Interrupted crop.— A crop composed of trees whose crowns 
do not interlace and so form an irregular leaf-canopy which 
only partially shelters the ground. 

Irregular forest.— Uneven-aged forests. See Uneven-aged 
crop, 

Leaf canopy .-.-The mass of foliage formed by the crowns 
of a collection of trees in a forest. 

Light demanding' tree.— A species of tree which thrives, 
best under the influence of direct light. 



locality.— An area considered, with reference to its forest 
producing power. 

Longevity (of trees).— (1) The length or duration of life of 
■a tree. 

(2) The length of time during which trees remain 
healthy and sound ; or at which the reproductive power of 
the species either by seed or by coppice shoots ceases to be in 
an efficiently active state. 

low cover.— The shade afforded by small plants not being 
a portion of the forest crop, such as ferns, mosses, grasses, 
and weeds. 

Major produce.— Timber and firewood. 

Maturity (of a .tree),— (1) The age at which the tree, after 
its height has culminated, attains its maximum in girth 
measurement and begins to become unsouud and to deterio- 
rate. 

(2) The age at which a tree becomes exploitable. 

Minor produce or products.— All forest products except 
timber and firewood. 

Mixed crop or forest or wood.— A crop or forest composed 
of trees of two or more species intermixed. The various 
species composing a mixed forest may be distinguished into 
three several classes — principal, auxiliary and accessory. 

Mother tree.— A tree which provides the seed for natural 
reproduction. 

Normal.— The word "normal" applied to increments 
growing stock, and present and future yield signifies that 
which may reasonably be expected by correct management, 
taking into consideration the quality of the looalily as well 
as any extraordinary disturbances which may be foretold. 

Nurse.— A tree which' fosters the growth of another in 
youth. 

Open crop.— A crop or wood in which the crowns of the 
trees do not touch one another at every point, and less than 
half of the ground is shaded. 

Overcrowded ; or overstocked crop.— The wood is so densely 
•stocked as to prevent the sufficient development of the 
crowns of the individuals constituting the crop. 

Overmature tree or crop,— (1) A tree or crop in which , as 
the result of age, growth has almost entirely ceased, and 
decay and deterioration have begum 
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(2) A tree or crop which has passed the exploitable age- 
or size. 

Pole crop or forest.— A forest crop from the fall of the 
lower brandies to the time when the crop attains its full 
height. 

Principal species.— That kind of trees to produce which 
the management of a forest is primarily designed. See 
Mixed crop. ' 

Protective or shelter belt, — A forest which is maintained 
as a protection against wind, snow, or other physical forces. 

Pure crop or forest or wood.— A crop formed of a single 
species. 

Quality of locality.— The nature of the soil and climate, 
the latter being governed by the situation. The surn total 
of these factors represents the quality or yield capacity of 
the locality. 

Regular forest,— A forest in which the leaf-canopy i& 
complete and is formed by trees of approximately the same 
age and size. 

Reserve (trees).— The trees permitted to remain after a 
clear felling. 

Root-shoot ; or suclm-,— An aerial shoot springing from a. 
root- 

Seedling,— A young plant which results directly from the 
germination of a seed. See Stages of growth of trees. 

Seedling crop,— A forest crop from the germination of the 
seed to the time when the newly developed branches meet. 

Seedling forest.— A high forest. A crop composed of 
trees which hare sprung from seed. 

Seini -mature forest.— A forest in which height growth is 
complete, but diameter growth has not begun to fall off. 

Shade-bearing tree,— A species of tree which tolerates the : 
cover of other trees. . 

Sporadic species.— Trees which have a tendency to grow 
distributed singly throughout a forest. 

Stages of growth of trees— A separate individual is termed 
a seedling from the germination of the seed to the time 
when it begins to lose its lower branches ; a sapling when it 
begins to lose its lower branches ; a pole from the fall of the 
lower branches to the time when it attains its full height i 



and a tree from the time of its having attained its normal 
height. 

Stag'iieaded tree.— A tree of which a portion or all of the 
crown is dead. 

Standard. —The trees permitted to remain after a coppice 
felling. 

Stock ; or stocking.— The entire collection of trees growing 
on a given area. See Crop. 

Stool-slioot.— A stem springing from the stool or stump of 
a felled tree. 

Storeyed. forest.— A crop composed of stems of different 
ages, the crowns of which are arranged in tiers. See 
Storeyed forest method. 

Sucker.— An aerial shoot sprung from a root. 

Suppressed tree,— A tree of which the growth has practi- 
cally ceased as the result of too much overhead cover. See 
Grown. 

Thicket .—A dense crop of seedlings from the time when 
their side branches commence touching or interlacing until 
the time when the lower branches begin to die and fall. 

Underwood.— The young tree growth springing up under 
the reserve trees. See Two-storeyed forest. 

Uneven-aged crop.— A crop of trees made up of many 
different age classes. 

Uniform crop.— a crop of trees approximately all of one 



age or si?.e. 



Windfall.— A tree thrown by wind. 

Wood; or woodland.— An area of defined dimensions which 
carries trees or shrubs or both, and is managed for the 
production of major or minor forest produce. 

3. Technical terms relating to the regeneration of 
forest crops. 

Artificial regeneration or reproduction.— Regeneration ob- 
tained by sowings, plantings, or other artificial means. 

Coppice regeneration.— The renewal or regeneration of a 
forest by means of coppice shoots. 

Natural regeneration or reproduction.— The renewal of a 
forest by self -sown seeds, or by stool or root shcots. [Forest 



8 

trees reproduce themselves in two ways : by seed, and by 
stool or root shoots *. the former is, strictly speaking, the 
only method of real regeneration, since the latter consists 
merely of the renewal of an old crop. 

Regeneration by seed. —(See Natural Reproduction, 

Regeneration by Stool-shoots.— tfgg Natural Reproduction. 

_ Regeneration Felllngrs. — The removal of exploitable trees 

with the view of inviting or assisting -natural reproduction. 
Regeneration of a crop .—The renewal of a forest crop by 

natural or artificial means. 

Regeneration period. -The space of time required for the 
renewal of the growing stock. 

Reproduction. -(L) The process by which a forest is 
renewed. 

(2) Forest re-growth ; seedlings, shoots or 
suckers. 

Restock, to. -To renew a forest either by natural or arti- 
ficial means, 

3. Technical terms Mating to the tending of crops. 

Cleaniiig.--.Tae removal of inferior individuals from a 
crop, especially where these are interfering with the superior 
growth. 

Pruning.— The removal of superfluous branches for the 
benefit of the tree. 

Tending (of a wood) .—Includes the preservation of the 
factors of the locality by maintaining both suitable overhead 
and soil covering ; the protection of the crop against external 
dangers ; the preservation of the proper density of the crop 
and of a proper mixture of species : cleaning, pruning, 
thinning, and other operations for the benefit of the stock. 

Thinnings.— The removal of excess stems from a crop with 
the object of diminishing adverse competition and affording 
more light and space. 

^ Weeding— The removal or partial cutting back of herbs, 
climbers, shrubs, soft-wooded trees, and inferior species 
which tend to impede the growth of a young crop. 

d. Technical terms relating to methods of treatment. 
Clear fdling.-A complete removal of the standing crop. 
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A clear felling may be in strips, in patches, or iii compart- 
ments. 

Conversion of system.— A change from one sylvicultural 
system to another, or from a temporary to a systematise*! and 
more permanent method of treatment. 

Group method.™ A modification of the method of successive 
regeneration fellings by which the exploitable crop is felled 
in small groups with a view either to induce regeneration 
or to favour the growth of established seedlings. 

Improvement felling.— A provisional operation undertaken 
to improve the growth and composition of an existing crop 
by means of the removal of individuals impeding the deve- 
lopment of others of greater promise than themselves ; it 
may thus include the removal of mature trees of the principal 
species in order to hasten the establishment of a more 
vigorous crop, as well as the removal of trees of other species, 
which by their cover render the extension of more valuable 
■lands impossible. 

Irregular treatment,— Por est s are sometimes not subjected 
to any regular method of treatment, such of the produce as 
is saleable being realised wherever and whenever there is a 
■demand by allowing purchasers to remove it under a 
system of permits or passes. The fellings made in such 
■cases are called unregulated fellings. 

Method of clearances or clear fellings.— Hemoval, in one 
operation on a portion of the area to be treated, of the whole 
crop in such a manner as to pass over the entire area once 
■during the period that is fixed for trees of thespeoies felled to 
•attain the exploitable size. This method includes several 
different forms, viz., — 

(i) Clearings on small areas with natural regeneration, 
or the Patch Method. 

(ii) Clearings on alternate parallel strips, or the Strip 
Method. 

(iii) Clear fellings with artificial regeneration, or the 
Compartment Method, 

Method of coppice with standards.— Similar to the coppice 
■system save that a certain number of the most promising 
and valuable stems are reserved at each felling and allowed 
to attain a larger size than the rest of the coppice growth. 
The regeneration fellings in this method are oaliecl stored or 
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mixed coppice fellings or standard fellings, when ihey relate- 
solely to the trees reserved. 

Method of liig'h forest with reserves.— A method of treatment 
by regeneration from seed and clear felling with the excep- 
tion of a few trees which aro left to grow to a larger size. 

Method of pastoral treatment.— -The ■ planting of trees in 
groups or lines on pasture lands. Such trees yield a certain 
return, besides improving the value of the areas by keeping 
out cold or dry winds, and by affording shelter to the cattle. 

Method of simple coppice.— The formation by means of stool 
and rootshoots of a forest crop which is periodically removed 
by clear fellings. The regeneration fellings in this method 
are called coppice fellings. 

Method of successive regeneration fellings.— In this method 
instead of the entire crop being removed from the area 
exploited in a single operation, the removal takes place- 
gradually in successive fellings made from time to time- 
as the new growth requires less and less shelter from 
the parent crop. In addition to this gradual' exposure of 
the new growth, the young crop, as it grows up, is fostered 
by cleanings, thinnings, etc. The successive fellings, made 
in connection with this method., are called preparatory, seed, 
secondary &■&& final. The firs-t and second may he either 
close or open. This method is sometimes called " the method 
of natural regeneration and of thinnings"; sometimes "the- 
shelter wood compartment system" ox" High forest compart- 
ment system"; and sometimes the " Uniform Method. " A 
forest treated by this method is sometimes called a " Regular 
Mgh forest. 1 * 

Method of treatment.— The body of sylvicultural rules; 
regulating the manner in which a forest crop is regenerated,, 
and the produce realised, is termed a method of treatment. 

Method of two-storeyed forest.— The introduction of a second 
crop (usually of shade bearing species and generally by 
sowing or planting) into an older crop, so that practically 
two distinct high forests each of even-age exist on the same 
area. The original crop forms " the upper tier or storey " or 
" overwood " ; the crop subsequently introduced the " lower 
tier or storey." 

Permanent method of treatment.— A method of treatment 
applied with a view to replace an existing by a new crop- 
according to a definite scheme. 
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Planting plan.— A detailed scheme for forest planting on 
a given ai^ea, 

Pollard method.— In this method the exploitable material 
is obtained by periodically pollarding the trees constituting 
the crop, regeneration being obtained from shoots produoed 
at the top of the tree. 

Provisional or temporary method of treatment.— Operations to 
which the existing crop is subjected for a time so as to bring 
it to the condition requisite for the application of a new 
method of tieatment. See Improvement fellings; Conver- 
sions ; Transformations. The length of time required in order 
to constitute the forest according to the normal condition is 
sometimes called a preparatory period. 

Regular method.— See Method of successive regeneration 
fellings. 

ISestorations.— Operations undertaken in order to recon- 
stitute or improve the forest crop without altering the method 
of treatment or the mode of reproduction. 

Selection method.- Or regeneration fellings by the selection 
method. Removing in a methodical manner, in accordance 
with sylvicultural requirements so as not to exceed the 
possibility, the exploitable trees in a forest by felling them 
hero and there, either singly or in groups. 

Selection coppice method.— Gutting periodically the strongest 
shoots, or those exceeding certain prescribed dimensions, out 
of each coppice clump. The regeneration felling in this 
method may be called " Selection coppice fellings." 

Severance felling,— A cleared strip of varying breadth by 
which two woods are separated in the general direction of 
the cuttings, at a place where, some time after, regular fell- 
ings are to commence. 

Simple coppice method— The formation by means of stool 
and root-shoots of a forest crop which is periodically removed 
by clear felling. r Ihe regeneration fellings in this method 
are called coppice fellings. 

Storey ed Forest Method,— Forming a crop of stems' of different 
ages, the crowns of which are arranged in tiers, the difference 
in age between the trees of each consecutive tier being equal 
to the length of the felling rotation. The method differs 
from that of coppice with standards, because regeneration 
is obtained principally by seed instead of by stool-shcots. 
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Sustained working,— A forest so worked that the soil con- 
tirniously produces crops of wood from regeneration to 
exploitation. 

Sylvicultmal system.— A method according to wMcli the 
formation, regeneration, tending and exploitation of the 
woods which compose a forest are effected, 

Systematic fellings .—Sellings carried out according to 
some recognised sylvicultural system. See Sylvicultural 
•system. 

Transformation fellings.— -Fellings carried oat with a view 
to effecting a conversion of system. 

Two-storeyed forest.— The introduction of a second crop 
(usually of shade-bearing species and generally by sowing 
ox planting) into an older crop, so that practically two 
distinct high forests each of even-age exist on the same 
area. The original crop forms " the upper tier or story " or 
"over wood"; the crop subsequently introduced |{ the lower 
-tier or storey." 

5. Relating to the sub-divisions of a forest. 

Blocli.—In order to arrive at the treatment required it is 
generally necessary to make a complete inventory and to 
record the condition of the stock in the forest. To effect 
this with any degree of accuracy, the area, if large, must be 
sub-divided into smaller portions, each of which would be 
described separately. The sub-divisions chosen are, for 
convenience and simplicity, generally natural, that is to say 
either differing from one another in situation (for instance, 
on the slopes of a hill-side or valley, or on opposite sides of 
a river) or unlike in some permanent character of the 
vegetation, as in the case of forests composed of different 
species or ocoupying different classes of soil, etc. The lines 
Of demarcation of such areas thus form the skeleton, so to 
speak, of the forest, and are permanent land-marks. Such 
natural sub-divisions generally bearing local proper names 
are included in the term blocks. 

It ■will, however, often happen in India fcbat owing to the area not having already 
been opened out such division! cannot ho forme 1 without outtiug artificial lines 
■through the forest. In suoh oases the management of the forest under tho working- 
.plan will tfeoessitate the laying out of new roads or paths for tho osctraation of the 
produce, and the lines along which it is proposed or considered likely that these new 
u-oads will proceed should he utilised as the boundaries of tho blooks. 
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Compartment.-Tbe crop in eaoli block or natural 
sub-division would not usually be uniform as regards its- 
composition ; and where a more exact inventory of the crop is. 
required it will be necessary to further sub-divide each block 
(for the purpose of making this analysis^ into smaller areas, 
as far as possible homogeneous as regards soil and composi- 
tion and age of the crop. These sub-divisions of blocks are 
called compartments. ~ 

A compartment is therefore a sub-division of a block,, 
as far as possible homogeneous as regards soil, composition, 
and age of tbe crop ; or which can be described as a unit 
for working-plan purposes. 

Co«i)e,~ The area fellej|y6ver, or that is to be felled over 
in one year or period, is called a coupe. A coupe may 
extend over several blocks or compartments ; or, a block 
or compartment may include several coupes. In all cases- 
integral portions are very desirable. 

Felling" section.— A sub-division of a felling series com- 
prising a number of age-gradations, the ages of which differ 
by a certain number of 'years. A certain number of felling 
sections together thus form one complete series of age- 
gradations, or a felling series. 

Felling 1 series.™ a working-circle or apart thereof which 
forms a separate series of age-classes. 

Periodic block. -The part of a forest set aside to be treated; 
during a period or number of years into which the rotation 
is divided. 

Range. — A territorial executive forest charge : a sub- 
division of a charge of control. 

Sub-compartment.— A portion of a compartment either 
temporarily or permanently set aside for convenience of 
working. 

WorMng-circle.—In order to arrange definitely for the 
working of a large forest area it is necessary to separate 
those portions- tb at require different treatment. Such sub- 
divisions of tbe area dealt with are called working-circles. 

By a working-circle is thus understood an area, subjected' 
to me and the same method of cultural treatment, which it 
is determined to exploit separately under the provisions of 
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ike worMng'pim, The area dealt with in a single plan of 
management or working-plans report may obviously inolude 
several such circles. 

la eaob, worldug-oirole-— 

(1) The method oil treatraont is the game throughout 

the entire area, 

(2) The boundaries should Bo, as f&r as possible, 

natural and not artificial 
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CHAPTER IL— EXPLANATION OF TERMS RELAT- 
ING TO GENERAL PRINCIPLES OE 
■ FOREST MANAGEMENT. 

Section L-^-Eorest management. 

J. Meaning of the term " forest organisation."— In order that 
a forest — which is here understood to mean an area set apart; 
for the production of any forest produce — may fulfil its 
purpose, it is necessary that its limits and its legal status 
should be determined, and the object with which it is to be 
managed defined : that is to say, it must be demarcated, 
surveyed, settled, and its working prescribed in a Plan. 

Although tlio principal produot of a forest is generally wood in some form, this 
is not always sa. It may be sought to obtain other products of trees. For instance 
gums, resins or fodder leaves; or to preserve trees for thesako of indirect benefits 
derived from them, such as the protection of the soil. The only saleable product of. 
many areas under the control of the Forest Department in India is grass ; and it may 
I33 neoe«sary, in order to obtain this, to preserve the trees as without them the soil 
might become dry and barren. 

All these preliminary operations, of which the prepara- 
tion of the working-plan is only one, are expressed by the 
term forest organisation. 

The term is, however, frequently used without qtwli float ion to express the last of 
these operations only, namely, the preparation of the workitig-plnn._ Thus organised 
forest is generally understood to mean a forest fovwhioh ft ■working-plan has been 
prescribed. An organised crop is one which fulfils tne conditions required by a 
working-plan. 

3, Meaning of the term " worMng-nlan,"— A working-plan sets 
forth the purpose with which a forest should be managed 
so as to best meet the interests, and therefore the wishes 
■of the owner; and indicates the means by which this pur- 
pose may be accomplished. In other words, it is a forest 
regulation prescribing the application of certain cultural 
rules, and the execution of certain works, iu order to 
produce a given desired result. 

In a forest worked on economic principles,, the desidera-. 
tura is, generally, to obtain perpetually a regular supply Of 
produce in greatest quantity, that is, a maximum: sustained 
yield : a working-plan indicates how this is to be done. 

Roth the object sought and the means by which that 
object can be attained depend on a variety of facts relating 
to the forest and its management; and, in order that the 
prescriptions contained in the working-plan may be fully 
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understood, it is necessary that these facts should be stated 
and the manner in which the prescriptions have been, 
deduced from, them explained. These facts, deductions, and 
prescriptions are recorded in a single report which, although 
usually emhodying several separate plans, is generally, for 
conciseness, called the working-plan of the "whole area dealt 
with, 

3, Meaning of the term "sustained yield."— A sustained yield 
is a perpetual {"sustained") periodic outturn of timber, fusl, 
bamboos, etc,, resulting from a systematic treatment of the 
forest crop. When, in addition, the crops are so arranged 
that regular supplies of produce approximately equal in 
quantity arc obtained year by year (or periodically) the 
forest is said to produce an equal annual (or periodical) 
sustained yield. 

A sustained yield will ba obtained from a Eorest whioh is so worked that it will 
continuously produce crops of wood : eaoh portion tia it ib cleaved being restookod 1 
within a reasonable time and the young woods whioh spring up being properly tended.. 

Section II. — The normal forest. 

1. Meaning of the term.— It has been stated that the chief 
purpose of a working-plan is, generally, to secure the condi- 
tion of crop that is necessary in order that the forest may 
yield perpetually a regular supply of produce in greatest 
quantity, or, as it is called an equal annual or periodic 
sustained yield. In order that an annual sustained yield 
may be obtained it is necessary that the forest sho\ild be 
constituted of a series of growths of all ages from the seed- 
ling to the exploitable tree, that is, of a series of age-grada- 
tions corresponding to the number of years in the exploitable 
age. If, in addition, an equal annual sustained yield is 
required, the age-gradations should oconpy equal or equi- 
produotive areas, each one being; completely stocked with 
sound, vigorously-growing trees, yielding a full annual incre- 
ment corresponding to the age of the crop. A forest in 
which these conditions exist, that is, a forest which baa (a) a 
normal series of age-gradations or age-classes, (5) a normal 
increment, and consequently (o) a normal growing stock or 
forest crop is termed a normal forest. It follows that there 
is nothing absolute in the term. A forest normal under one- 
method of treatment or age of exploitation would be abnormal 
under any other treatment or age. 

In a normal forest the quantity and quality of the 
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growing stock are sufficient with regard to the age of 
exploitation. There are no blanks or damaged stems, the 
age-classes are distributed in the manner demanded by the 
method of treatment and are in proper proportion. 

3, Abnormal forest,— A perfectly normal forest is therefore a 
purely ideal creation. No such forests actually exist, 
although many approach the condition when they have been 
under a regular system of organised treatment for a long 
period. Nevertheless a correct understanding of the consti- 
tution of the growing stock in the normal or ideal forest 
under each and every method of treatment is essenfcial^sinee 
upon it is based the whole business of the preparation of 
working- plans. The purpose of a working-plan may be said 
to consist in bringing the existing forest as soon as possible 
to the normal state, and thereafter in maintaining it in that 
condition. 

A forest may be abnormal for one or any of the follow- 
ing reasons : — 

(i) The quantity of material in the growing stock 
is insufficient or superabundant. 

(ii) A complete scale of age-classes does not exist 
and therefore the proportion between the 
classes is defective. 

(iii) The growth is defective. 

The peculiar constitution of the growing stock necessary in order that a forest 
may furnish an uninterrupted supply of material is 'sufficient tf itself to explain why 
a wotkinK-plan is essentiul for the management of a forest eiatafe, although a farm, 
or industrial enterprise on be perfectly well managed without such 'a 'plan. The 
forest capital {i.e., growing: stock), in the case of a forest requires many years to create 
while in the case of a manufactory or of a farm the work flig capital) 'builditigSi 
implements, seeds, live-stock, etc., can ha procured in a Pew days or months. There 
are, however, many other reasons. The material produced by a forest, vis,, wood, is 
the same as the capital or material that produces it. At the same time this material 
must he preserved in its growing state for years as it has no value when first 
produced. The forester is' therefore liable to reduce his capital unawares. "He is even 
tempted to do so, as he thereby temporarily increases his ineomo without, perhaps, 
feeling the effects for many years. A farmer cannot reduce his capital without 
immediately experiencing the result. If he makes a mistake in his method of farm- 
ing, he oan correct it immediately by the expenditura of additional money and labour. 
A forester oan oorrect his mistakes, if he discovers them at all, only after a. long 
lapse of time. 

Section III.— The normal age-cxasses.. 

1. Arrangement of age-classes. —It has been stated that in 
order to obtain an annual sustained yield the forest*should 
be constituted of a series of age -gradations corresponding- : to 
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the number of years in the rotation. In popular estimation 
a forest consists of a confused collection of trees of all sizes. 
This is not, however, the case in an organized forest capable 
of furnishing an uninterrupted supply of material of a defi- 
nite kind. Such a forest must be built up, so to speak, of 
an unbroken series of trees or of crops of all ages from the 
seedling to the mature tree, Tims, were we dealing with 
isolated trees, and were it desired to fell one 20-year old tree 
every year, it is evident that it would be necessary to have 
already growing at least 20 trees, one tree 20 years old, one 
of 19 years, one of 18 years, and so on down to the seedling 
of one year. Had we not this stock of trees of different ages 
to deal with, the desired felling could not be made. "Were, 
for instance, all the trees of the same age, say 10 years, we 
should be obliged, in order to obtain one tree a year, to 
commence by felting a tree 10 years old and should end by 
felling a tree 80 years old. 

Similar reasoning applies to crops, that is to say to collec- 
tions of trees occupying definite areas. If it were desired to 
fell every year one acre of forest containing trees 20 years old , 
it would be necessary to possess 20 acres of forest, of which 
one acre should be 20 years old, one 19 years, and so on down 
to the crop one year old. In each case a growing stock of 
20 trees or 20 aores is requisite in order that one tree, or one 
acre of forest, may annually become available for felling 
when aged 20 years. 

If we suppose that, as in fig. No. 1, tlie growths of the oropa of different aga 
are represented to scale on the vertioal line, and the areas occupied by each crop on 
the horizontal line, the arrangement of tha crops might he graphically represented as 
there shown. It is evident that with a forest so constitutod, there could he felled 
eaoh year a orop 20 years old, one aore in extent, and that the felling might be repeated 
yoar after year. There would always be on the ground, immediately before a felling 
in a given year, a series of crops from 1 to 20 years old-— in fact the same wood 
capital, -or 1 growing stock. 

If instead of this regularity, some of the age-olasses were missing— if, we will 
suppose, there were no orops of from 10 to 18 years of age — it is evident that, 2 years 
after the commencement of operations, the oldest crop would be 12 years old, and it 
would be necessary either to felt trees of that age or wait fur 8 yews until the oldest 
orop was aged .20 years. In this oase, wMoh is graphically represented in fig. 
No. 2, the growing stock is insufficient and is iiTogularly constituted, some of the 
age-classes being absent while others are in excess. Such irregularity in the consti- 
tution of tha growing stock will very frequently be met with, and is, indeed, the rule 
rather than the exception in Indian forests. 

B. Arrangement of age-classes when these are irregularly dis- 
trilrated.— We have assumed above that the crops of different 
ages have been arranged in groups, following one another in 
regular, succession, as is generally seen in the case of coppiced 
forests, If, however, the growths of different ages were 
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scattered about in patches, the growing stoclc would still be 
the same, and it would still be true that, in order to fell 
every year an acre of forest 20 years old, there must exist 
on the ground a complete seal e of growths, each covering 
o le acre and aged from 1 to 20 years. 

Carrying the irregularity of distribution still further we 
arrive at the condition of a .forest such as the selection method 
of working leads to. The different age-classes are so inter- 
mingled that the trees overtop one another, and we practi- 
cally find stems of all ages on any and every area of appre- 
ciable sizi 3 - We cannot measure the area occupied by each 
class ; but we know by analogy that the classes must exist in 
regular gradation of ages if the forest is to furnish uninter- 
ruptedly its full yield. 

3, Information afforded by tlic number of trees of eack ago- 
class,— As regards the numler of trees constituting the grow- 
ing stoclc in each age-gradatiou of a normal forest, it need 
hardly he explained that, although the areas occupied by 
each age-class may be equal, the number of trees in each. 
age-class arc very far from being the same. There are in- 
finitely jfnore stems in a young crop, if complete, than in 
an older crop, occupying the same area, hut containing trees 
with large crowns. 

In fact, if wo were actually to count the stems, from tlie needling to the mature 
tree, on each acre in a properly constituted crop such as that shmvii in lis- No. 1, the- 
result, we may suppose liy way of illustration, would ba something as follows, though 
the n umber of stems would, of course, vary with the speoiea and with other oii'oum- 
stances : — 
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In actual practice we coald not, of course, distinguish lolwoea trees differing i n 
■■age by only one year. If the trees in such a forest as the above had to be ceui.ted 
4hey would be grouped in ngo-clnssea of, say,— 

T.— Steir.s above , £20 years old ; 

II.— „ from 19 to 12 

III.-- » „ , . , . , 11 to 5 „ 

IV.— Young seedlings .... below 5 „ 
and the wop would thus oontain of — 

Class I 110 stem?. 

H 1,530 „ 

» "I . . ... . . 6,650 „ 

ji IV ■,..., , abundant. 

This would not indicate whether the age-classes were properly constituted or no'l 
We could only say that the crop was onmplete, and that all stages of growth were wel. 
represented; for we canntrfc even approximately estimate the relative number of trees 
in each age-class which ought to be found in an irregular forest. Indeed, the relative 
proportion is constantly changins;, and this faot is one of the chief dvawbacks to the 
amplication of the selection method of working, and is the reason why there ure so 
many different ways of attempting to calculate the possibility of ruch forests. Whsve 
the orops of different ages occupy distinct arena nothing ia simpler than to mensara 
these areas and to arrive at acorrpcfc estimate of the qnaLtity of material the forest 
can, and ought tn, produce j but, in the case of irregular crop?, we can neither measure 
the area occupied by each age-ckss, nor derive by other meane, from the number of 
trees found to he (trowing in the Forest, absolutely aoourate information as regards the 
aufficiency or otherwise oi the growing stock. 

Section IV.— The increment. 

1. Moaning of the term,— The increase due to growth, which 
takes place during any given time in the volume of material 
In a treo or crop, has received the special name of increment. 
A distinction is drawn between the annual increment and the 
average or mean increment. 

When the length of the period referred to is one year, 
the increase is called the annual increment. When the 
■period includes a number of years, the average is obtained 
By dividing the total increase during the whole length of the 
period by the number of years. The result is called the 
.mean annual increment or mean increment. The terms 
annual production and mean annual production are also 
■used. 

The annual increment is extremely difficult to measure or 
to estimate except empirically ; and, as its calculation is in 
India of little practical importance, the methods employed 
to determine it elsewhere need not be here explained. 

A tree 100 yeav» old is found to contain 115 cubio feet of wood, and it is calcu- 
lated that its increment from the g9th to the 100th year was V6 oubio feit. Its 
annual inoremont at 100 years is 1-5 cubio feet, while its average annual increment 

■or mean increment during its life-time at 100 years isgg = T15 cubic feet. Ten 
years later the treo is found to contain 126 oubio feet. Its avemee increment during 
•thai t period is jj— =1'1 cubio feot. 
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In the case of crops the increment is necessarily expressed,, 
with reference to the area, at so much per acre. But this 
cannot be clone for isolated trees, because the area covered 
is uncertain and changes from year to year. In calculating 
tho average production of crops, the total production during 
the period, including the material yielded at the passage of 
thinnings, etc, must be reckoned with. 

Three acres of high seedling forest, 100 years old, which have already furnished 
in thinnings 5,000 oubio feet, are found to oenfain 25,00) onbio feet of timber. Tie- 
average annual increment afc 100 years is therefore ^«i±Mi -^™? = 100 cubic 
feet par aero. 

8, Increments of single trees and crops,— The mean annual 
increment of: a single tree varies greatly with the age and 
may be held to continually increase to maturity, while that 
of a crop, occupying a given area, varies much less and in- 
creases up to a certain time when it diminishes. 

The following examples are taken from measurements 
made in India: — 





Isolated teeeb, 
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8 

10 

12 

14; 

16 

18 

20 

22 


2 
3 

7-7 
12-1 
19-2 
26'- 1 
33-2 
4.24. 


0-25 
080 
0-64 
9'86 
1-20 
1-45 
1-66 
1-93 


8 
10 
12, 
14 
16 
18 
20 
22 


1,200 
1,600 
1,725 
1,810 
1,910 
2,088 
2,324 
2,544 


mi 

225 
625 
870 
1,172 
1,364 
1,494 
1,660 


1,200 
1,625 
2,250 
2,680 
3,032 
3,152 
3,818 
4,204 


160 
182 
187 
191 
193. 
192' 
191 
191 



The reascn for the slight variation of the production in the ease of crops is easy 
to understand. The quantity of material produced each year on an acre of forest, 
^hitler severed with young trees or old, does not differ so much as might be 
expected, as this production is due to the fertility of the roil, to the leaf -canopy, 
the action of ligH, tto. When the crop is young it contains, say, 40,000 or 50,000 
young Beedlings, eaoh producing a very small quantity of material. When old 
although epoh fee produces a huudved or a thousand times as much as each seedling, 
each acre contains comparatively few large stems. In the ease of isolated trees- 
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however, the area is not taken into account. Each, tree starts as a joung seedling, 
producing vevy litt'e, and ends as a large tree producing a great deal by more or less ■ 
constant rings of growth apulied to an ever increasing circumference. Henoe there 
is a constant increase in the average produotion of single trees, 

3. Meaning of the term "normal increment." — By normal 
increment is understood that which may reasonably be 
expected by correct management, taking into consideration 
the species, the quality of the locality, and the method 
of treatment ; and the annual increment so calculated 
may be reckoned upon as long as no unforeseen disturbing 
influences occur to interfere with, the regular growth of the 
crop. It follows that in a normal forest in which each age- 
gradation occupies an equal productive area and lays on a 
normal annual increment, that as each age-gradation' attains 
the age of exploitability, the total increment produoed by 
each will have been equal, resulting in an equal annual 
sustained yield. 

The increment may be abnormal for various reasons, 
The area may not be fully stocked with sound., vigorously- 
growing trees of the required age. The crop may be injured 
by fire, insects or other injurious external influences ; by its 
not being properly tended ; or owing to the method of treat- 
ment being otherwise incorrect. 

Section V. — The noemal growing stock. 

1. Meaning of the term normal growing stock, — By a normal 
growing stock is understood that which exists in a forest 
which has a series of normal age- gradations and a normal 
increment. The growing stock in a forest organised in this 
manner is part of the "capital " value of the forest ; because 
it acts, as will be seen, in the same way as a purely mone- 
tary capital (or what money represents) in producing interest 
in the shape of wood. In fact the forest may fairly be 
compared to a manufactory in which each individual tree is 
a workman engaged in producing wood. It must not, how- 
ever, be overlooked, as has often been done to the ruin of the 
forest, that the workmen in suoh a manufactory and the 
produce of their labour are identical, and that, in removing 
the produce, the producers may easily be removed too. The 
producing stock thus fulfils the economists' definition of 
"capital," the produce of former labour. The term 
"capital" as here used does not represent the money value 
of, or the money invested in, the forest. This includes, as a 
matter of course, the value of the land. 
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S. Calculation of the volume of the normal growing stocli If 

c 'i" represents the mean annual increment laid on annually 
by each of the " v " age-gradations corresponding to the 
number of years (r) in the rotation, the normal growing stock 
would be (calculating for the end of the growing season, 
immediately before the annual foiling is made) — 

i+2i+3i+ +it 

where I (=ri) represents the growing stock on the oldest 
age-gradation, as well as the total increment laid on by all 
the age-gradations during one year (see fig, 8). Or, neglect- 
ing the term \, the normal growing stock mny for all 
practical purposes he taken as —I X \ 



Fig. 3, 
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Kobmii Onownm Stock ov 20 Years. 

2%i' shaded portion re resents the average annual increment for eaoh coupe correspond- 
ing to a HO years' rotation. 
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3. Snmmai'y of tlie chief points to be remembered with repril to 
■;tlie constitution of tke growing stock,— -If we suppose that the 
•darkened rectangles in figs. No*. 1 and 2, page 10, represent 
the volume ol ! material produced in each coupe in any given 
year, the chief facts to be remembered with regard to the 
constitution of the growing stock may be readily understood. 

(a) In order that a forest may furnish uninterruptedly 
a regular supply of material of a definite kind, the capital 
(i.e., growing stock) on the ground must contain a complete 
series of trees or crops of all ages from the seedling to the 
mature trees. 

This, it may be seen, is certainly trues with regard to 
■crops which are regularly constituted by area. By analogy, 
as has been explained, we may also assume it to bo true as 
regards orops in which the age-classes are irregularly 
distributed. 

(b) Where the part of the capital, as represented by the 
growing stock, is normally constituted, the material, 
becoming exploitable in a given year is equal to the mean 
average production during that year over the whole area. 

This is very important as showing how, by felling over 
yearly coupes, the annual production is obtained. It would 
be impossible to collect annually this production over the 
whole area of the forest. It will be observed From tig. 1 
that the exploitable material for the year concerned (the 
shaded rectangle) is equal to the production during that year 
over all the coupes, and that this is the average annual pro- 
duction. 

It follows Hat-, in a aeleotion-worked forest of which the capital is normally 
constiMitud, tho trees that bocorae exploitable during any poriod of years are equnl to 
the average production on tho whole area for that period. For instancy in a period 
of 10 yours, it would ha within the production to foil all tho trees tl»U uttain exploit- 
able size during tho 10 yours. 

(c) Tho quantity of exploitable material felled in any 
period bears a fixed proportion to tho growing stock, but tho 
amount ofthis forest capital varies with the age at which 
the forest is exploited and increases as that ago is prolonged. 

The truth of this most important principle will bo evi- 
dent from an inspection of fig. 3, We may suppose that 
this figure represents the growing stock on the ground. The 
amount of this stock remains constant and, as will be seen, 
may be practically represented by one-half the rectangle 
having for its base the line representing the area of the 
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forest and for its heig lit the growth during the exploitable 
age. If the exploitable age were doubled, the growing stoek 
would be represented, as in fig. 4, by a similar rectangle 
of which the height (representing the growth) would be 
approximately doubled : in other words, the growing stock 
would be doubled. The produce removed would, however, 
remain very marly the same ; because although the coupes. 
Would be halved, their number (one lor each year in thtv 
exploitable age) would bo doubled. ' 




Nobmai Gbowing Stock ob 40 Years. 



.The shaded portion represents the average annual increment for eaeh ooupe correspond' 
ing to a 40 years' rotation. 
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It will be seen that tho proportion between tho produce 
felled and the growing stock would remain constant so long 
as the exploitable ago remained -unaltered but would vary 
with, every change in this age. 

Thus, suppDso tho area dealt with in tho abovo example to be 20 tvre*, divided 
into 20 oonpes of oho aero on ol), and tlint tlio average annua! production luvi hnaii 
found to amount to 100 oubio feet solid per aero por annum. Polled at the a^it of 20 
years, (ho capital on tha ground would always bo very noavly H?-* 1 ™*. 81 ! cubic fnof, 
or 20,000 oubio foot, wliijo tho quantity of material removed at onoli foiling Wonli 1 . 
amount to lx 100x20 oubio feet := 2,000 cubio feat, or to one-tun tb or 10 ),.<» ceul. 
of the capital. 

Again suppose the ago of felling to be raised to <L0 years, and that tho area- 
has been consflijiienlly divided into 4.0 coupes containing the piMper gwdntinn of age- 
. classes, as in fig. No. 3, Tha growing stook on tho ground, even assuming the average 
production to b« slightly higher thau before, or 12o oubio f.'ofc por aoro per annum, 
would be approximately ?i^H*i2=48,fiO0 cubio foot, or more than double what it 
was before; wbilo the quantity of material foiled (a crop 40 yours old oOimpying ImU 
an acre) would bo £x 120x40=2,400 oubio feet (vory llfc^o more than before), and. 
would amount to one- twentieth or 5 por cent, of the growing stock. 

Suction VI.— The dotation or exploitablh age. 

l. Meaning of the term.— A. forest like any other under- 
taking must be managed and worked, or, as it is called, 
exploited, with a definite purpose, This purpiso may of 
course be one of a great many and its realisation is expressed 
by the term eoeploitaUlUy. 

+* ^ he 1 < i r i 0p in a lovQst is said to bo eaploilable when it has 
attained the condition that is required in order to fulfil the 
purpose with which it is worked : and the njyo of tho tree 
when tins condition is reached i 8 called the exploits ago. 
iiie time required by new growth in a crop, which is being 
regenerated, to atimn exploitable dimensions is also termed 
cue exploitable age or rotation. 

It is usual to classify the various kinds of exploitable 

wi ^ i a for «* « exploited may be: to obtain from the 
*> of t&W aVer ;'^ annual or periodic return 

Suedfdlto^f,^ bS S ° Ughfc t0 a ^,tlu, rotation best 
suited [d) to natural regeneration, or (e) to some speoial 
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technical purpose. Rotations fixed with a view to meet such 
special requirements are called, respectively the rotation («) 
•of the greatest volume production* (b) of the highest income, 
(<?) the financial rotation, (d) the physical, (e) the technical 
rota! ion. 

Thus, a foie.it exploited for quantify of fuel, or timber to frrnwh sleepers, 
would be exploitable, when, the capital being properly constituted, the oldest trers 
were Inrge enough to furnish in greatest quantity tho fuel or sleepers of 1 he si^e 
desired. ^ The age of tho trees when this condition is reached would be tho exploitable 
age. Similarly, a foreat exploited -with a view to the realisation of the liighost rate 
-of interest on the capital invested wnnld bo exploitable at Hie ago when this obj"ofc 
■was attained. 

The ago at which trees are felled in properly managed 
forests is not, however, always the exploitable age. Owing to 
irregularities hi the composition of the growing stock it 
frequently happens that, during a longer or shorter period 
which may, and strictly speaking ought to be, the same 
length as the exploitable age, trees or crops must be felled 
before or after ihey become technically exploitable in order 
■that the correct proportion of age-classes may be scoured. 

2. Calculation of the exploitable age.— -The price and Ihe 

utility of wood depends as a rule on its dimensions, that is 

•to say, on the age of the tree when felled. In order to 
determine the exploitable age in a forest exploited for its 
wood, it is sufficient for present purposes to ascertain the 

-size of the trees that will furnish the greatest quantity of 
the most useful produce. The average age at which the 
trees attain this size can then be determined by observation. 
Where the trees ave simply preserved with a view to indirect 
benefits, such as tho shelter they afford to the soil, the 

•exploitable ago will generally approach their natural 

-longevity. 

.It maj he objected that tho ago at wh."eh a crop yields the greatest quantity oC 
material, or the highest interest on the capital invested, is not tho nge at which the 
individual trees aro tho largrst. This ia perfectly true i but there are oases in which, 
if the trees TVBro felled when the crop would yield the greatest amount of material, 
tho material might not be of tho most useful size or bring in most money. It world 
not be of much nee Ascertaining thnt at tho ago of ]20 years, it would givo the 
greatest quantity of material when tho requirements were beams obtninnbla only 
from largo trees 150 years old. Even if this were not the otise, thore are hardly 
any instances in which data fire available for making sU3h calculations. The age nt 
which nu exploitation famishes the greatest quantity of produce is that at which the 
sum of the production, that is to say, the total quar.tity of material produced (includ- 
ing whitever has been removed or has disappeafod since tho young growth fitt-t 
sprang up) divided by the ago of the crop is greatest, tbat is, the ape at which the 
mean annual increment culminates. The muti'ml removed is of oourso hardly 
-ever hnown, and the experiments required to aaooi tain the balance on the ground 
would, in default of i-uitable orops, generally be impossible in India. 

. . Calonlatirg the age at whioh the interest on tbe capital invested in the f o r esfc i s 
• highest, involves ascertaining by experiment the quantity of material tho forest 
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woull yield i{ f oiled at vatlonB nges and tho net priw nt vflwlt <l;u m*t«u«r c,, u M 
be sold} and it is, therofore, onty in «>rt> instwiefiB tlitifctlm nnUuinh.>n «i tui nm*». 
. Ik way, thorefoie, l>e generally nffimwil tlwt, for jtr»u1Wil vnrl> -am*. the 
xploltftble a^ of ti forest crop is the ago jitwliioli l)i« it».li*i*i a *S t«'<-» Jmc.Wj th* 
inA of produce most wanted. Tluslsiiot. by uny hu-aui i^n-mnir ,K th* »,#,. »< 
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kind of produce mni wmum. j.«» » uun. «v >m.,t •■««•-.. --■ 

which tli8tre»s«reWg.'8t: it may q'lifcfl «8 wuji bt> tlie ft,w »l whi-.ii tlt« 

£nruuh email when ov fuel irilleta. 

3, Exploitable age for State forests.— Thciv. arc; two #»v;it 
classes of forest proprietors, fcho private owner und tlu: Siluie. 
With the private ownei." wo are not hew «:<>»<« 'rupd, Ho 
will' arrange to suit his owu intoi'osts, folUu'j; \\w proihuju 
when it will either best meet his wants, or so m to btiujj in 
the highest annual revenue or tho highest interest oa tun 
capital in vested in. the forest. It is, ho*«v«r, frequently 
■■ asserted that the State, as representing tin* v.aumumily nl 
large, should always have hi view the poiludhm (>!' IwtS'i 
trees which furnish produoo most gmt<imll y uH'ful . for, 
while a large troo will yield small' limber,* Iw&v timber 
cannot be. obtained from a savii) trco. Th\a ia, huwever, ouiv 
true in so far that, as a rale,' the State at- ma cuu aftmcl to- 
grow large trees. IMvate owners will m>fc do so, hr it (tows 
not pay them ; so that, if lai'{*« wood is rajtciivd, it mwl be 
produced in forests owned by tho SUto. '.flw j»rk« v«vV»Hn\ 
is the best measure of tho utility ; atid it' lar^ limber soils 
well it is certainly in demand and is uxiful. -Jir foiling, 
therefore, trees of that size fet-'whicU the higWt price is 
obtained, the public will, in nibsf cusea^&agh not always 
be best served, 

^Where the price of large timber is not )n«hw M.a» tliat 
of small there is no pecuniary advantage h, felling n t an 
advanced age. Exclusive .of very young crops and those 
m fuH^deoay, the average annual quantity of material 

SSJ fafalfed. V6l>y mU0h altered h ? th0 *S» * wfclch the 

i»aJe h 2 OlloWinSl ' eBUlteWerC0tinMfr0m «**!*«** M*fc m.« fir fof«t 1* 
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Applying these results in rospoofc of n forest, of, say, 1,000 aores (wooded area), ex- 
ploited »t 8ti > cara in 80 annual coupes of 1S'6 acres each, the yield would he 12'5 x 
y,209 cubic feet, or 116,237 enbio feet a year ; whilo the same forest similarly exploit- 
ed at 120 years (the a^e of the highest average yie'd) would produce 83 X 1(5,755 
-cubic i'eet=139,066 enbio foot, The increased yield would not in all oases justify 
the retardation of the felling by 40 years. When, howevor, there is a demand fi.r 
the produce, the greater size of the timber might so enormously increase its value as 
to ju*tify felling at the more advanced age. Thus, the 116,237 cubic feet produced 
yourl? at SO years might be worth only four annas a cubic foot, or in all S29,000, 
while the largo piece*, obtained from the deferred felling, might lead to an all-round 
■<rj.le of 6 annas a cubic foot, und so raise the price of the timber produced yearly to 
tr-ore than Ro"2,000. Such examples are frequent in countries where there is an 
-unlimited demand for the whole of the produce of the forests, bat do not often ooour 
in India. 

The law of the increase in the value of the produce with 
its size is not always true in India where there are fow local 
industries and where good roads for extracting the produce 
rarely exist, In order that the rule may hold good there 
must be a sufficient demand and the means for extraction 
must be adequate. In the hills and out-of-the-way places 
where forests are found in India, it is often impossible in 
practice to work out large pieces of timber except at a 
prohibitive cost, In such cases the means of transport is 
the main factor in determining the size at which trees should 
be felled. There are even cases where, owing to the trouble 
and cost of converting into smaller pieces, large timber which 
is not required, the net price of large timber is actually 
lower than that of small, 

When, howevor, there is no demand for forest produce, especially for large timber, 
-ibis is generally cwins to want of good roads. This defect can often be remedied by 
a judicious outlay of funds, and should, wherever present, form the subject of careful 
investigation in connection with the preparation of the Working-plan. 

Section VII,— The possibility. 

1, Meaning of (lie term,— The most important calculations 
.and provisions in a working-plan are those which relate to 
what is called the possibility. 

Theoretically the possibility is the productive power of 
a wooded area expressed in quantity of material. Practi- 
cally it is taken to mean the quantity of material which, 
without infringing the rules of forestry, may be felled in a 
forest, annually or periodically, for the time being. This 
latter quantity depends on the constitution of the producing 
stock, and on the relation which the stock bears to the age 
of exploitation determined upon. If the forest capital or 
growing stack is sufficient and normally constituted, as in 
■fig. 1 for instance, the possibility is equal to the average 
annual production over the whole area. If, on the other 
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■hand, the capital is insufficient, as in fig. 2 Cor instance, or 
-superabundant, a quantity of material, less or greater as tho 
case may be than the average increment, must bo fVllod 
4uring a certain provisional period until tho normal statu 
is reached. . 

A forest of 20 actios, which it is propwd to exploit as > afrppwo at 20 years, is 
found to oontain a oompleto aoiios »f growths »! oil a^nts from t to 'JO yuui'i«, «s*.jlt 
occupying 0110 acre. Hero tho possibility would evidently bo a drop i!0 y«inr« old 
gcowin" °on ono aero (vide fig. 1). If, however, the crop wore Otiimtitiitotl as Rhuwn 
ia fig. "2, it would bo neoesBiiry, in onlor to obtain a Bunbiiioil a"iuial yield uf 
wood not less Hum 20 years old, to make tho two crops ofll) attd 20 yoamW (or 
some 10 years, until tho crops now 10 yearn old liavo attained ur ai>pi»n«Iiad 20 y«arn 
■of age. The possibility in this ease might bo fixed during tho pfoviBtimal pnm.ul m 
tho orop growing on two- tenths of an aero por year, actor which it would ho in axcuw 
of tha normal possibility, or certain oveas might be cut Ovor when tho crop was more 
than 20 years old until the necessary gradation of ages (fig. 1) could be soonrud. 

S. Methods of prescribing tlio possibility.— As it ia impossible 
to collect tho annual production all over tho area, it is neces- 
sary to prescribe the realisation of the possibilily in. some 
practicable manner. Tho realisation of* tho possibility can be 
prescribed in three ways, vh, } (i) by area, (ii) by number 
of trees, and (in) by volume of material Tho first method 
ia the simplest and is that followed in the ease of coppice 
fellings, the method of clearances, as well as partly in tho 
selection method of fellings regulated by cultural rules. 
: The number of trees to be felled is prescribed in tho cas» of 
standards over coppice and in the selection method : and 
also in the uniform method. It is only in, applying tho 
method of successive regeneration fellings and, more rarely, 
in the selection method, that the volume of material to lie 
felled is prescribed. In actual practice, however, in addition 
to prescribing the quantity of material the areas in which 
■the fellings are to be made are also prescribed. Practically, 
therefore, what is prescribed is the felling on a given area 
-of either the crop, a stated number of trees, or a given 
■volume of material. 

But in whatever way proscribed, the realisation of tho 
■possibility should be formulated in a simple manner, easy to 
-apply and to control, and so that it constitutes of iiaelf the 
main provision of the working-plan, 

A rule suoh as tho following would fulfil this condition ; — 

"Eachjear thaw .will bo felled, by the selection mot hod in wuoessfvo ftnn«al 
-coupes of one-tenth of tha total area, ft number of trees not exceeding 700, in the 
proportion, of 4 firs to 3 oaks." ** ' 

Or, were the number of trees not prescribed and were tho foiling,! limited bv 
eylvicultural rules, and posHbty, xo addition, by tho provision of a nmuWn volume 
-of material, the rule minht bo to tho foll.wiuji effect :•— 

A*Zl«A*l Bi i l b ° / el i" d ' °\<>™$>*&<& tho area each year, all dead, iitmci or 
•damaged stems, and stems that it is otherwise desirable, for sylviculture! masons, 
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to re novo ; tho t&aximnm volume of material removed being limited to 600 cubic 
feet on an average per acre." 

3, An equal annual sustained yield.— As the crops we have 
to deal with in India are always abnormal, it is evident 
that the yield, although the methods devised for deter- 
mining it may he the best possible, will not he exactly 
equal or sustained from period to period, Equality can no 
more.be secured from the time when the working-plan is 
applied, than can the normal constitution of theVrop be 
approximately attained without a lapse of j ears sufficient 
for its growth. Ordinarily a fairly equal yield from year 
to year during the length of one period maybe secured ; but, 
especially during the provisional period required for the 
proper constitution of the stock, oven such equality may he 
freely sacrificed in the interest of sound or economical 
administration. 

The German foresters always compare the yield which it is proposed to remove 
witfi ifrtj norma; prad'Hihiait of potential -paxsibilitif ttsitlmx gaatetirnee haoa called 
in India. Unfortunately in India, owing- to only a fow speoios irregularly distri- 
buted throughout fcho forest bom*; saleable, or to the irregularity and incompleteness 
of tlio'eropa, it is not often that the potential possibility can bo ascertained with an 
approximation sufficient for comparison, 

Section VIII; — Revenue and ikttebest, 

1. Meaning of tlie t«rms.— The income in money derived 
from a forest, after deducting the cost of felling and extract- 
ing the produce, may conveniently be called the reoenue.. 
The net revenue is the balance of income left after deducting 
all other charges,. including the coat of maintaining and, if 
necessary, of improving the forest. 

A forest yields every year 500 trees which, when converted and convoyod to tho 
marliot at a cost of H2,05(), sell for BIO,000. The revenue amounts to H8,U00. If 
tho unst of maintaining and administering the forest, including nocesS'iry works of 
improvement, amounts for the year to H4,000, the net revenue is Bi,000. The 
gross receipts amount to RIO.OOO, but of this sttm_ E2,000 must bo considered to be- 
an advance made, in order to place tho produce in the purchaser's hands, which is 
recovered on the Bale of the timber. ■> 

: 8. Revenue is tlic Bet value of produce.— It will be readily . 
understood that, in calculations or comparisons of revenue,, 
the revenue figures, after deducting the cost of felling and 
extracting the produce, must be used and not the gross 
receipts or total price realised for the produce. Against 
the latter must be debited money expended on placing the 
prcduoe in the market and which in no sense represents the 
value of the produce. in the forest. There is no case in 
which large timber, if taken far enough to a good market, 
will not realise a better price than small; but this would not 
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make it advantageous to grow such timber if the increased 
cost of production and transport combined were not more 
than covered by the higher realisations. The net revenue 
might still be leas than that realised for small material. 

Statements showing the gross receipts, na entered in the acoounts of the Forest 
Department, are too often made use ot in India. How misleading these may prove 
will be seen from the following comparison between the time financial results of the 
working of tlie Dopartmonfc for the year 1906-07 and tho results as they appear when 
the expenditure on timber works is treated as outlay on the forest and not as an 
advance which is recovered when the produce is sold ; — 
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3. Relation of revenue to area.— For purposes of comparison 
the revenue may be usefully stated, in the same way as the 
produotion 3 with reference to the arsa from which it is 
derived. 

In the example given above, suppoao the area to be 4,000 aores of mixed forest 
yielding teak, and worked by the selection method. The revenue per acre n ^^ 
or B2 : the not revenue per a ore is 4 j25£ = Kl. 

4.0U0 

Where the yield is realised periodically, the average 
revenue during the whole length of the period must be cal- 
culated in the same way as the average production ; indeed, 
the one depends on ths other. Where the period is Ion*; 
compound interest should be included. 

Thff aveiago annual revenue from the Indian Forests for the 10 years 1897-98 to 
1906-07 amounted to R2,12,32,2U ; the average area under control during that time- 
was 202,093 sqnare miles. For Franae, a statement prepared in 1878 showed 
the average revenue (net value of produce standing in the forest) to amount to 40 
francs per heotare (2*47 acres) for the whole of the State forests. In the north of 
France, the averHga annual revenue was as high as 89 francs ; while, in the south, 
in the forests open to grazing and worked on a short rotation, it waj as low as 5 
francs per hectare yearly. _ . ' 

The average arnual revenue per acre derived from the Government forests of 
India, including of course vast areas of unwoTked lands, amounts tnerefora to about 
2'6 annas an acre as compared with a similar revenue of R7 or E8, and evan in some 
oases very much more, in European countries. The causes of the low revenue in 
India arc not far to seek,-— the want of demand for the produce, the ruined condition 
of most of the forests, the backward condition of the country, and more perhaps 
than nny other cause, the want of good roads and means of transporting produce form 
out-of-the-way placea to thegreat centres of consumption. 
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4. Interest— Interest, in connection with forestry, expresses 
the relation between (a) the money value of the capital 
invested in the forest, that is, the value of the soil, of the 
growing stock, the total expenditure incurred on roads, 
buildings, settlements, surveys, eto, s and (b) the net annual 
revenue derived from the forest. Problems connected with 
the interest obtainable under various systems of working, 
involving the use of mathematical formulae, although of 
much theoretical interest and of. practical importance in 
countries where forestry is in an advanced stage, have but 
little application as yet in India, owing to the condition of 
the forests, and to the want of acourate statisiie.il data relat- 
ing to the outturn of crops of various ages. Such problems 
need not, therefore, be hi're discussed. 
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PART II— PREPARATION OF THE WORKING-PLAN. 



CHAPTER I.— PRELIMINARY WORK, 

Section I. — Reconnaissance oi? the a.rea. 

l. Selection, of the area to be dealt with — The area under forest 
management in a single locality generally includes separate 
forests requiring different cultural treatment, and, not infre- 
quently, forests of different cesses, — Reserved, Protected or 
Unbiassed,— each, perhaps, demanding a different system of: 
management. All these areas may have, however, many 
points in common. They ordinarily supply the same popu- 
lation or market with forest produce, the labourers come 
from the same locality, the lines of export lor all are often 
the same, and the management and working are supervised 
by the same establishment. It is, therefore, generally advis- 
able that the organisation of the whole area of Government 
land under forest management in one locality should be 
carried out simultaneously and be dealt with in a single 
working-pian report.* Generally speaking, is win De con- 
venient to deal with the whole area of a charge, such as the 
Division, the Range, or, where the organisation is incom- 
plete, with an area likely in the future to form a single 
range. It may he necessary in pome instances to deal with 
the forests in a portion of a range, and, owing to special cir- 
cumstances often observable in Incb'a, in s^me cases it may 
be advisable to extend the provisions of a single plan over 
several ranges. 

There existed at one time some difference of Opinion on this point in Europe. 
Formerly, in France, e >oh forest estate, bearing a distinct tiimp either because »f its 
situation nr its origin, or the manner in wliic i it wis acuuired bv the Statu, wn," sepa- 
rately organised under a working-plan of its own. It h»8 tlim sometime* oime 
about that Bnparite workin«-plans h*vw been framed for adjno<m StmeforcBtn in the 
sime division or range, and, inversely, thern are instances in wh'oh » single wihkmg- 
plan deals with forest areas in d stinct administrative churuen. R'centh', however, 
the tendency in France haa been tn a lopt, the prnntico followed in Uermanv, where 
the wh«,«le forest are» belonging 10 the Sfciti*, or other nne proprietor, included in a 
single executive charge (tliat »f a Bevicr forster, Oberforster, First meistei; af'c, 
equivalent to oui Kaugor or DiviBional officer) is dealt with in a single comprehensive 
working-plan. «*- 

In Ind'n, in the past, no uniform course hai been followel in this vespect. 
In many oa-e. eauh n\a,m of property iretiervad or protected forest) has been sepurately 

* The term' working-plan,' it should be rememhered, iq uanu here in the eenaa ex- 
plained ah the begi'rai ig of tho-ie n tea us meaning " w-rking-plan. vennifc ' and nm the 
speoial regulation whinhia drawn up for eaohioorfctny-ctrcleioto whioh tlio area dealt with 
in the repott is sab-divided, 

D 2 
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organised unto * BpcoUl plaiMiud i<\ some instances an as burdened with rights hay* 
even been omitted from the \tlaa : btt it is now rec^gnis-ed that the correct procedure 
is to deal with entire charges, a Range or ft whole Division, in one report. 

8. Information to be collected.— The area to be dealt with 
having been decided upon, the next step in the preparation 
of the plan is to explore the locality so as to gain a general 
knowledge of the configuration of the country, the distribu- 
tion and composition of the forests, the* marketable products- 
they contain, the best mode of disposing of those products ; 
as well as of all other facts likely 1o be useful in enabling 
the working-plan officer to compare the real forest with the 
normal fore&t under the method of treatment decided upon 
and so to determine the future plan of management. The 
heads of examination and enquiry may be summarized as 
follows :— ■ 

(i) General description of tracts. 

Nam& and situation of the area dealt with. — Civil 
District, Forest Division, etc. 

Configuration of the country. — Flat, hilly or plateau j 
altitude ; prevailing aspects, etc. 

Bock and soil. — Geological formation ; underlying rock ; 
general characters of the soil and their effect on forest 
growth. 

Climate. — Temperature, mean and extreme, with its effect 
on the forest growth ; rainfall, periods of draught and rain i 
prevailing winds, storms ; other climatic influences on forest 
treatment. 

Population. — Numbers and condition ; agricultural cus» 
toms or requirements which influence the system of forest 
management. 

(ii) The composition and condition of the forests. 

Distribution and avea*—-Tl\e distribution of the forest ; 
total area and areas under tree -growth, grass, streams, etc., 
in each class of forest; enclosures within the boundaries ;, 
maps available, their degree of accuracy, etc. 

Boundaries and boundary marks. — Nature and state of 
repair of the marks used ; enclosures and their boundaries 
whether a revision of the boundaries is required or not. 

Legal position of the forests.-— Brief history of the acquisi- 
tion by Government and settlement (where there has been 
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one) of the forest ; Act and section of tlie Act unuer winch 
gazetted, etc. 

Mights, — Their origin and general character ; statement 
of the areas burdened with rights and free from them ; 
summary of rights to produce ; privileges or other concession 
granted at the will and pleasuve of Government ; adequacy 
of the forest resources to provide for the exercise of recorded 
rights or of admitted privileges ; actual effect of such 
exercise upon the orops, 

General description of the forest crop. — Composition 
and condition of the crop j types of forest and areas occupied 
by each ; origin of the crop ; the principal species and their 
relative proportion and importance, habitat, mode of repro- 
duction, size attained and rate of: growth ; density of the 
crop, blanks, mid glades ; state of the reproduction ; princi- 
pal products yielded ; grass and other minor products, etc. 

Injuries to which the forest is liable. — Causes of injury ; 
fires, grazing, offences of common occurrence : the best 
means of regulating or combating the causes of injury. 

(in) Future sylvioulhiral treatment. 

Of all the subjects to be considered that which it is 
desirable to bear constantly in mind when passing from orop 
to crop is the method of treatment which will probably be 
found most suitable. For a correct general apprehension in 
this respect, acquired sufficiently early in the enquiry, may 
" show for instance, that the existing condition of the forest 
is such that its exploitation -should, for the present, be very 
simply regulated, say by area and by a few short cultural 
rules only. Owing to the neglect of this precaution, work, 
■such as the detailed enumeration of stock, which has subse- 
quently proved wholly unnecessary for the proper attain- 
ment of the object in view, has sometimes been carried' out 
in India, thus delaying the completion of tho plan while 
rendering it needlessly lengthy, complicated and costly. 

(iv) System of management* 

System of management.— -Past systems of management ; 
their defects ; changes introduced and their results ; manage- 
ment in force and its results ; regulation of fires, grazing, 
rights, etc. 

Works of improvement undertaken. — Nature of works j 
their object ; results attained. 
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Mevenue and expenditure, —A. summary of the revenue 
and expenditure for the preceding 10 years to be oompiled, 
if the information is available, for each class of forest. 

(«) Utilization of products. 

Marketable products. — Yield of timber, fuel, minor pro- 
duce, eta. ; quantities consumed in past years in Govern- 
ment works, by purchasers, by risht-holders and by free 
grantees ; value of products consumed. 

Extraction of the produce. — 'Export roads or rivers lead- 
ing from forests to centres of consumption ; their adequacy 
and state of repair ; manner and cost of extraction ; road 
and river improvements required. 

Markets. — Distance! size and importance of prinoipal 
centres of consumption ; produce consumed at each centre 
and ruling prices obtained. 

Net value of produoe.—Net value in the forest of each 
class of produce. 

(vi) Miscellaneous facts. 

The forest staff. — Strength of staff and adequacy. 
Labour supply. — Abundance or reverse of the labour 
supply ; seasons when available ; cost of labour. 

Tie working-plans officer will find it convenient to record the information collect- 
ed ou all the above points frum diiy to day in a bound book, with a few blank pages 
Xinder oaoh beading. It will ba seen that a good deal of the information inquired 
muBt be obtained from the existing foreat records relating <o previous management. 
The working-plans offioer should go on tho ground fully supplied -with this inform- 
ation. 

3. Maps.— The map used in preparing the working-plan 
should be on a sufficiently large scale for the distinct indi- 
cation! of the limits of each block* compartment (where 
compartments have been formed) and coupe. A scale of 
4i inches to 1 mile, in which an area of 40 acres covers one 
square inch of the map, is the largest scale generally 
required in India. Where a map on a larger scale is 
necessary, in order for instance to delineate graphically 
the situation, composition and oondition of a crop which is to 
be subjected to special cultural treatment, an enlargement 
of the 4-inch map will be sufficiently accurate — quite 
as accurate as any description of the crop that oan be made* 
fn such a case it is not a map, in the ordinary sense, 
but a picture that is wanted. The map used should show,, 
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in addition to the boundaries and boundary marks of the 
forest, the natural features of the country, hills, crests of 
ridges, valleys, water-courses, etc.,* as well as all roads, 
paths, fire-lines and the like. In the absence of such a map 
a sufficiently accurate plan may sometimes be compiled 
from existing village maps. In default of this it will gene- 
rally be advisable, before attempting to frame a working- 
plan, to make a rapid survey or a sketch map of the area 
on such a scale and with such accuracy as may be deemed 
necessary. 

The cost of preparing maps, baaed on a trigonometrical survey, on the soale of 4 
inches to a mile, ranges from about E50 to E100 a square mile. Tie money yield 
of even the timber producing forests in India wonld not generally justify a higher 
expenditure on snrveys. Maps on a soale of 8 inches or 12inohes to a mile, suoh as 
have sometimes been recommended, -would cost, if the details were filled in with a pro- 
portionate degree of care, some hundreds of rupees per square mile. Of this fact those 
who reoo ra mended suoh maps were probably unaware. Indoed, in Europe, Urge «oalff 
maps are, as & rule, solely ased as legal documents, in connection with the record of 
the boundaries and not in conneotion. with forest exploitation. 

. Section II. — Choice oe the method or tbeatmenv. 

1. Sub-division of area into portions requiring different treat- 
ment,— It is important that the general management 
to be applied to each part of the forest requiring different 
treatment should be determined at the outset ; because the 
nature of the subsequent operations, such as the enumera- 
tion of the stock, etc., to be oarried out depends on this. 
The decision arrived at on this point, as well as on the con- 
nected question of working- circles can, if necessary, be after- 
wards rectified when the detailed examination of the forest 
is made. 

s, Clioice of the method to be applied.— The treatment 
to he adopted depends on economic and administrative as 
well as on sylvicultural conditions ; and the choice of the 
treatment is generally restricted by easily ascertained facts 
of which the nature may be gathered from the following 
remarks with regard to each of the principal methods. 

Non-coniferous forests, to which the simple coppice 
method is applied, can only furnish wood of small size, for 
the most part merely fit for 'fuel. Where the demand for 
firewood is sufficient, and other circumstances justify the 
application of the method, it may be adopted. It is exceed- 
ingly easy to apply and to work. 

The coppice selection method has hitherto only been 
applied in India to bamboo forests. There do not appear to 
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be any good grounds for extending its application toother 
kinds of crops. 

The branch coppice method must not, of course, he ap- 
plied in areas set aside for the production of timber ; but it 
ia useful under certain circumstances, for instance where 
fodder is more valuable than timber, and where a regular 
supply oE small fuel and leaf fodder must be furnished -by 
forests worked for local use. The method may also in some 
cases be employed in connection with the management of 
pasture lands. 

The method of coppice with standards is admirably 
adapted to the circumstances prevailing very generally in 
the plains of India, and ought to be more largely made use 
of than is actually the case. It meets, generally better than 
any other method, domestic requirements in small fuel, and 
at the same time furnishes a considerable quantity of timber 
of large dimensions suitable for the manufaoture of imple- 
ments and furniture. As compared with tree-growth in 
high forest, the reserved stems increase in girth more 
rapidly ; and many species essentially light-loving accom- 
modate themselves readily to this treatment. In a country 
where a fluctuating demand is the rule, the method has 
also this advantage that the standard trees can be felled in 
greater or lesser number as is required, or may be allowed 
to grow to a larger size without disorganising the working. 
The working-plan itself is, moreover, exceedingly simple in 
its arrangement, easy both to understand and to apply. As 
regeneration is principally obtained by means of coppice, the 
method can only be applied to broad-leaved species. The 
whole of the produce must, as a rule, be saleable to make the 
application of the method profitable. 

* Toungya cultivation, it need hardly be said, should 
only be permitted where there are forest tribes who live by 
toungya or jhum clearing. It is rather a manner of organ» 
ising the cultivation of cereal crops, so as to do the least 
harm to the forest, than a method of forest treatment j but 

* Teak toungya oultivation in Burma moans a combination of nrborionltural operations 
with shifting cultivation as practised by wild tribes, who out and burn the existing 
vegetation in, order to raise one or two crops of aareals or other food crops or cotton. 
When ^hese crops are sown, small toak seedlings are planted by the cultivators at the 
fame time, usually at a distance of six fset hy six feet. They are carefully weeded for a 
few years ;_ and the result is that a much more valuable tree-crop springs up than that 
■which originally had possession of the ground. 

Oultivation of this kind, hut in which the subsequent artificial rearing of young trees ia 
generally wanting, is called j/ifim in Bengal and Assam j Vhil and Icorali in ithe, North- 
West Himalaya ; bewar in the Central Provinces; and Ittmrii podu, etc, in South India. 
Similar oultivation is or was practised in some European countries. 



41 

it can be tamed to useful account in enriching the forests 
by having the areas planted up with valuable species of 
trees where the necessity for suoh cultivation exists. It may 
possibly be hereafter combined with forest treatment so as 
to form a regular method, 

Where the whole crop is saleable, and in climates where 
natural reproduction is assured, the method of clearing or 
clean felling adjacent areas may be applied in certain cases 
for the sake of its extreme simplicity and the order it intro- 
duces in the fellings, It should not, however, be made use 
■of where the working-circle and, consequently the coupes, are 
very large ; as it leaves reproduction to chance, and the larger 
the coupes the smaller this chance. 

Like the preceding, the method of clean felling with 
artificial reproduction requires the whole crop to be sale- 
able. The climate should also be one in which artificial 
restocking can be undertaken with certainty of success, and 
labour should be abundant and cheap. The application of 
the method should not, as a rule, be attempted under other 
circumstances or where reproduction can be secured by 
natural means. 

As in other clearance methods, I he strip method of clear- 
ances can only be applied where the entire crop is saleable. 
A special objection to the strip method is, however, the cbst 
of laying out the position of the fellings on the ground. 
Unless this is well done and the strips are permanently 
marked off in advance there is apt to be confusion ; and in 
any case the work demands a good deal of time and attention 
from the staff. The method is unsuited to badly stocked 
areas and hilly or broken ground. It has the further objec- 
tion of extending the felling work over a larger area than 
would be the case under other methods. 

The " sioreyed " Jorest method is adapted to coniferous 
tracts where the coppice method cannot be applied or where 
the uncovering of the soil would foster a dense undergrowth. 
It is exact and well-defined, and it leads by an easily under- 
stood system to the correct constitution of the capital. It 
also has the advantage of furnishing wood of all classes and 
sizes. It is a question, however, whether the method could 
be adapted to a mixed crop in which only one or two species 
are saleable. 

The selection method of working, formerly represented 
as barbarous and unscientific; is the only method which Can 
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at present ba applied in exploiting the great majority of our 
Indian mixed forests in which only a few species are sale- 
able. The prescriptions necessary in order to apply it are 
simple and it is -well suited to the restoration, without the 
aid of expensive works of artificial reboisement, of the 
irregular and ruined forests so frequently met with in India. 
It adapts itself to almost any system of culture and to the 
special requirements of. any crop or species. For instance,, 
the cover can be removed from the seedlings by successive 
fellings undertaken gradually or at once, as in the regular 
method or in the group method. Its drawbacks are first,, 
that, as only a portion of the material standing in the coupe 
is felled, a large area has to be worked over at each opera- 
tion, and the extraction of. the produce is expensive; but this 
must always be the case where only some of the component 
species of a crop are saleable. 

On the other band, in applying this method for the 
exploitation of the valuable species only in a mixed crop, it 
is evident that the constitution of the growing stock is likely 
to suffer considerably unless such major fellings are accom- 
panied by well-considered cultural operations. 

A forest, treated by the method of successive regeneration 
fellings, should contain in compact blocks a properly graduated 
series of crops of different ages, mature high forest, pole 
crops, thickets, etc., each class occupying nearly the same 
extent of ground. Such a condition does not at present 
exist in any forest in India, and can only be induced by 
subjecting the area to transformation fellings during a 
lengthy period. But the chief drawbacks in India to the 
employment of the method have been that it is complicated 
and that to apply it successfully a staff of thoroughly 
competent foresters is required. Different classes of fellings, 
each requiring to be executed with skill, must be carried 
out simultaneously in different parts of the area treated: 
principal regeneration fellings in one locality, selection 
fellings in another, weedinga in a third, and thinnings in a 
fourth. It also fails in one of the chief objects of a working- 
plan, in that it does not tend (unless the modified method 
is adopted) to introduce order into the fellings. The regener- 
ation MLings may be prescribed either by number of stems 
or by volume of material. The former method may lead to 
unequil annual returns since the size of the individual trees 
felled necessarily varies : but it does not involve the laborious 
and costly calculation of the contents of the crop extending 
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oyer a large area, which is necessary when the fellings are 
prescribed by volume. The method can only be employed 
where all the produce of the forest is saleable, and where 
reproduction is fairly easy to obtain, as with the sal in the 
fairly moist climates of the plains where the demand for the 
produce is sufficiently great arid profitable ; and in the Pinm 
longifolia forests of the Himalayas with suitable elevations. 

The above remarks apply also to the modification of the 
method of successive fellings known as the group method. 

It will be seen that in determining the method of treat- 
ment the chief points to be noticed are :•— 

(1) The produce in demand. 

(2) The composition, condition and sylvicultural re- 

quirements of the crop. 

Section III.-— Formation oe working- circles and 

FELLING SERIES. 

J. Rules regarding the selection of working-circles. — The recon- 
naissance completed and the general method of treatment 
adapted to each section oT the forest area determined, the 
working-circles, subject to such modifications as a more 
detailed, examination of the crops may subsequently prove 
necessary, are decided upon. The* most important rule to 
bear in mind is that all the crops included in one working- 
circle must be susceptible of the same method of treatment. 

Each working- circle forms a separate unit of administra- 
tion, and may, where possible, constitute a separate charge, 
as for instance where there are large forest masses — such as the 
teak forests of Burma or deodar forests of the Himalayas — 
subjected to the same method of treatment. Izi such cases, 
the limits of the working-oircles would depend entirely on 
administrative facts and would present no difficulties. But 
where the nature oE the crop or of the demand varies vest 
much from place to place, necessitating the application of 
different methods of treatment, it will be necessary to form, 
within one and the same administrative area, two or more 
working- circles, each of which cannot constitute a separate 
charge. Local grazing rights or privileges also play an 
important part in determining the areas to be formed into 
separate circles ; as the closings and openings of blocks to 
grazing often determine the cultural treatment. 
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Whatever boundaries are adopted should, as far as pos- 
sible, be natural features and not artificial lines out through 
the forest, Water-partings (in. the hills), roads, boundaries 
of forests or of forest blocks form the most convenient limits 
of working- circles from all points of view. 

81 Rules regarding the formation of felling-series. — "Where 
there is a local demand for the produce, requiring a con- 
tinuous supply near at hand in several different centres of 
consumption, or where the area included in one -working- 
circle is so large that the area to be exploited in one place or 
at each operation becomes inconveniently extensive and the 
distance to which the material must be conveyed too great, 
the •working-circle may be sub-divided into a suitable number 
of parts, or felling series, each containing a complete series 
of age-classes, The formation of felling series becomes 
necessary under all methods of treatment, wherever the areas 
to be subjected to the same method of treatment are large or 
scattered, and where local centres of supply have to bo 
arranged for ; as for instance in the case of coppice forests, 
the prinoipal product of which, fuel, cannot owing to the 
■expense, 'be carried to a long distance 3 or where, as in the 
Thana forests of Bombay, and in the Central Provinces, the 
people must be provided on a great scale with firewood and 
small building timber. 

The size of the felling series depends on the position of 
the markets to he supplied, and on the size and distribution 
■of the blocks included in a working-circle. If small, the 
number of separate felling series, and consequently of 
separate fellings or other operations, becomes inconveniently 
jBTeat, and the work of a given year is correspondingly 
scattered. This may be objectionable from an administrative 
point of view. The size is obviously closely connected with 
the average area of the annual coupes, which in its turn 
•usually depends on the demand for the produce. As a 
general rule, more produce than is saleable should not be 
felled, though this consideration may be sometimes dis- 
regarded when it is sought to improve the growth or to 
restore the forest to its original oonditiOn. If the felling 
series are too large, the area to be exploited in one place or 
at each operation may be inconveniently extensive, and the 
distance to which the material must be conveyed too great ; 
or more produce may have to be felled than can be consumed 
in the centre of consumption to which it must bo transported 
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if it is to be utilised at all, A middle course should, there- 
fore, be chosen. Generally speaking, where all the produce 
of the fellings is saleable, (he felling series would be com- 
paratively small. Where, however, only one or two species, 
which grow scattered in a mixed crop are exploited, the size 
oO the felling series is necessarily very large and the division 
o? the working-circle into felling series may then become 
unnecessary. 

It should be remembered that where equality of yield 
from year to year is desired, such equality can be better 
secured by forming a number of small rather than a few 
large felling series. ' i 

Although each felling series is subjected to a single- 
series of principal fellings, one or more separate series of 
minor operations in connection with the method of treatment 
adopted may be carried out in the same felling series. 

For instance, id ft felling series worked by the method of successive fellings and 
thinnings, provisional selection fellings might bo carried on in one block, thinnings 
in anotbt-r, and so on. But in this case the principal or regeneration fellings- 
would, in time, pass over the whole area, and the minor operations would have Un- 
common ohject of leading on the crops until they reached maturity and could be 
regenerated in turn ty successive fellings uudiT one and the same method of treat- 
ment. In some cases, as for instance in exploiting bamboos or cutch trees in the 
teak forests in Burma, a series of operations under one plan of work (for cutch) may 
have to he carried out in a workhig-oircle overlying that formed ucdor another plan 
(for teak). 

Section IV. — Analysis and description ot? the crop. 

1. Siib-tlivision of the area.-In order: to describe, which is the 
next step, the composition and condition of the forest crop, 
it is necessary to sub-divide "the area of each felling series 
into main divisions or blocks and these into smaller areas or 
compartments. The olocfcs are existing main divisions of a 
forest, generally bearing a local name, and bounded by well- 
recoguized natural features; and their selection as a rule 
presents no difficulties. The sub-divisions of a block, the 
compartments, form the unit of the division of a forest 
for purposes of description. They enable the forester- to 
define accurately any particular part of the area, to analyse 
and describe the stocking, and they facilitate the allocation 
of the coupes. Where possible, the compartment may be 
made homogeneous as regards soil, composition, and age of 
crop ; but this consideration must always be subordinated to 
the main desideratum, namely, that the compartment should 
be the unit of division for working-plans purposes, if possible 
regular in. shape, or bounded by natural features or roads or 
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paths, and of a suitable size. If the growing-stock or quality 
of locality varies considerably within the limits of the 
compartment, sub-compartments may be formed j and these 
may be either temporary or permanent. The size of the 
compartments is important; but no precise rules can be laid 
down with regard to this subject which depends on the 
nature of the work and on the minuteness indicated by the 
treatment. To a certain extent the size will be decided by 
existing facts. The different portions of the forest having 
natural limits vary in extent, and the various kinds of crops 
may be found over large areas or small. But by grouping 
or by sub-dividing, as the case may be, these natural divisions, 
extremes can. always be avoided. If the divisions are small 
they may be too numerous, and the result is confusion in the 
plan and a tedious number of separate descriptions. On the 
other hand if too large, the inventory of the forest is vague 
and unsatisfactory. 

8. Detailed description of each sub-division,— The work of de- 
scribing the areas into which the forest is sub-divided should 
proceed simultaneously with the sub-division itself. The 
minuteness of the description depends, as does the sub- 
division of the area, on the method of treatment adopted and 
on the object in view. 

The most desirable record may, therefore, vary from a 
broad general indication of the state of the crop in each 
block, accompanied by the results of such enumeration 
surveys as have been carried out, to a detailed and separate 
account of the situation, and of the soil and stock found 
in each compartment into which the blocks have been 
differentiated. 

The work requires trained observation and a good deal of physical exercise but 
does lint call for any involved ptn-em o£ repotting. It isbccbb ary, however, that 
the attention of win'lmg-plani officer should be continuously sustained sotnar.no 
important facts rrmy escape him. HS'iahoMld not, therefore, attempt more at one time 
■tViaii can bo accomplished without oter-f atiguo. 

The methods of naming or numbering the sub-divisions 
of a forest differ very considerably. In India, the blocks 
are usually denoted by local names or by Roman numbers ; 
the compartments by Arabic numbers ; and the sub-<'0npart- 
ments (if any) by small Koman tetters. The numbering of 
the compartments should be c mseoutive throughout the 
felling series, as a separate series for each block leads to 
confusion. 
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The following subjects will ordinarily be dealt with in 
description of compartments : — 

(i) Areas of compartments. — After entering the name 
or number oF tlie block and compartment, the area of the 
latter as regards the proportion of wooded, blank and 
unproductive parts, as well as the total area, shou]d be 
carefully calculated. For this purpose the following table 
may be used : — 



Name or 

number of 

Block. 



Ahei is Aobbs. 



Number of 
Compartment. 



Wooded, 



Blank or . ' 
grass land. 



Unprodaetlve. 



Toiii, 



(ii) The situation,— The- situation includes description 
of the boundaries of the compartment, the relative position 
and elevation as well a3 the aspect and slope. As regards 
elevation^ the absolute height above sea-level should be noted 
generally for the forest; but the height relative to the 
surrounding country, together with the absence or presence 
of sheltering land, ia of more importance as regards particular 
blocks or compartments and should be ho fed. Thus the upper 
portion of a slope near the top^of a ridge may require very 
different cultural treatment from the lower portion towards 
the bottom, of the underlying viilhy, although the difference 
of level above the sea may be slight. The Aspect should 
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always bo stated where it is well defined ; but in hilly 
ground a single block often faces several points of the 
compass. The slope may be stated in a single word. A 
slope is said to be gentle when the inclination is not greater 
than about 1 in 6 ; it is steep when more than 1 in 6 but not 
greater than 2 in 3 ; it is very steep when mora than 2 in 3, 
and becomes precipitous when it reaches 1 in 1. 

(iii) The soil. — The more important facts with regard to 
the soil may be expressed in a few words descriptive of its 
surface, its composition, its physical state, its depth and its 
fertility. The fertility or productive . value of the soil, as 
regards the species which has to be considered, may gener- 
ally be summed up by such terms as "good" or "very 
good ", ,s bad " or " very bad ", as the case may be. With 
regard to its surface, the soil may be quite bare and hard, 
or covered with a layer of leaves s or with vegetable 
mould apt for the reception of seed, Or it may be car- 
peted with moss or grass or over-grown with bushes. The 
physical character of the soil—its looseness and the size of 
the particles forming it — are, however, of greater import- 
ance as regards forest vegetation than the chemioal com- 
position. The soil may be formed of stiff clay, loose sand or 
agglomerations of stones and boulders ; while its hygrosco- 
picity may. vary from marsby to dry. But of all ths pro- 
perties of the soil depth is perhaps the most important and 
is that which is most likely to vary. Depth of soil is at 
onco manifested by the appearance of the trees. If shallow, 
the holes are generally short and the crowns low ; while the 
contrary is the case on soils of from 12 to 20 inches and over 
in depth. 

The nature of the underlying rock and sub-soil is often 
of great importance. . 

Very little is known as yet of the influence exerted by different soil on the growth 
and production of the -various species oE Indian forest trees ; it i« not often, therefore, 
that a description of the chemical characters of the soil can, be of much service. But 
•when a detailed plan is prepared, the nature oE the soil in eaoh compartment should 
ho noted, and the relative proportions of olay, sand and lime should be roughly 
ascertained. By noting such pattiuulars many valuable indications can be deduced* 
especially when a complete record of the production has been kept for a number of 
years- Small portions of the soil it is wished (o examine should be taken from 
several different spots in the nursery or compartment under observation, and 
should be mixed together. A small portion shonld then be reduced to powder in a 
mortur and the vegetable detritus removed .by heating. The residue should then be 
treated with dilute hydrochloric acid, and the insoluble portion, consisting of olay and 
sand, separated by filtraliott from the soluble portion (ealoinm, iron, etc.). The clay 
can then be separated from the heavier sand by decanting several times with the aid 
of a syphon, and the relative proportion of each determined by weighing. If, when 
the nydroohlorio aoid is first added, there ia a brisk effervescence, tho soil is calcareous. 
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The quantity of lime present can b« roughly ascertained by deducting the weight of 
the insoluble clay and sand from the weight of the mass before it was treated with, 
the aaid. 

(iv) The crop or growing stach, — The composition and' 
condition of the standing crop must necessarily be examined 
and recorded with the greatest care. The detail depends 
as already explained, on various circumstances j but, where 
a complete inventory is required, the following points should 
he considered, vis. :•— 

(1) General character of Wis wop. 

(2) Component speoiea, or different types of crap, and their relative propor- 

tions. 

(3) Age ; density j slats of growth ; proportion of unsound trees. 

(4) Natural reproduction ; presence or absence of seedlings or Btool shoots. 
(6) Origin and past manasrament. 

(6) Most suitable future treatment. 

The character of the crop. — Where it has been found 
necessary to divide each Hook into fairly homogeneous nnita 
or compartments, the character of the growth should be 
explained by its descriptive name in a single word or term,, 
such as "thicket," "irregular mature seedling forest.'* 
"Where, however, the sub-divisions are not artificial and the 
crop is irregular, a more lengthy description becomes neces» 
sary. 

With respect to the component species of trees, the princi- 
pal, and sometimes the secondary species, as well as where 
necessary their numbers or relative proportions, need alone' 
be mentioned ; but this should always be done in the most 
simple manner possible. ^Frequently it ia sufficient to state 
whether species other than principal are abundant or rare, 
Numerical ratios may be misleading* for, instance, where 
there are a largo number of injured or unsound trees, or 
where the species are very irregularly distributed. Species 
4 of minor importance need ouly be mentioned collectively if 
they are abundant or rare, or are characteristic of the soil or 
state of growth, or if they are confined to certain compart- 
ments. Where there is more than one stage of growth^ 
as in coppice with standards r ?each sfoge should be separately 
described, 

As regards age, if lihe crop is composed of two or more 
distinct classes, the respective ages of eaeh should be given. 
If the crop is irregular, the doSinmt age should be stated. 

The density of a crop is described by stating whether 
the leaf -canopy, is complete or not, close> open, nuryiugt 
etc. 
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The state of growth can generally be explained in a few 
words, such as " active " or " slow "; but the condition of the 
crop, and such facts as the proportion of unsound trees, the 
probable time during which the trees will continue in good 
condition, etc., sometimes require to be specially explained. 

It may occasionally be possible to note the oriyin of the 
crop. As a rule, forest history cannot be traced very far 
back; but in any case it is expedient to mention what 
operations have been last carried out. Where fires, grazing, 
etc. s hare caused serious damage which has left its traces in 
the crop, this should be stated and the effect noted, Gene- 
rally, there is peculiar to each crop, as to each forest, some 
special characteristic which, if not observed and noted, will 
render the descriptions of compartments, however lengthy 
and carefully drawn otherwise, deceptive. 

Lastly, it is useful to note the probable future treat- 
ment or the cultural operations that might usefully be 
executed in the immediate future. It does not necessarily 
follow that suoh operations will be carried out. This will 
depend on various considerations whioh will be discussed in 
connection with the organisation of a forest considered as a 
whole. But such notes are of great use when the time 
comes for preparing the plan. 

As an example of a description of a compartment, the 
following is given : — 

Wame of block- — Dalnur. 

Number of cornpavtmrnt.—'S, 

Area. — 313 aores, of vrbioh 6 aores blank, and 10 aores unproductive rook. 

Situation. — On the western flank of the Maura ridge. As peot a generally westerly, 
but on minor spn rs some areas face to north and south. Gradients stoop, in plaoos 
preoipitous, Elevation from 6,500 to 8,000 foet s sheltered from east. 

l$oitt;'—"R\<ih loam well oovered with mould ; generally deep and sultod to deodar^ 
eioept near summit whefe underlying rook of black limestone crops out. 

Stock.— irregular mixed orop. In the upper part, hharsu oak with a few blue 
pine, spruce, maplea, and rarely deodar. Lower down deodar becomes the chief tree 
associated with spruce and silver firs, All ages are represented, but most of the 
trees are mature or (especially in the higher and less accessible places) over-mature. 
The density is varying, good on whole: but numerous small blanks occur. The 
reproduction jb fair, many small thickets of deodar with scattered seedlings of spi-noe 
and other species. 'The aggregate area fully stooked with deodaris about 200 acres. 

The only treatment in the past has been protection from fire. The best trees in 
the most accessible plaees were felled some years ago. 
The enumeration gave : — 

Dnsottnd ovor-matuie deodar . , . . 208 trees. 

509 
693 

87a 

2,608 
809 



Sound deodar 


over 2' diameter 


>i i> 


\\ to 2' „ 


»i >> 


below V „ 


»i •> 


,, spruce 


oyer 2' „ 
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Remarks. — The renoval of the oyer-nutuva anl explo'tab'e trees is urgently 
required in the interest of the younger stag 33 of growt'a. Tua re-atooking of tfca 
"blanks may be left to nature. 

The description of compartments should be given in 
tabular form, as it then becomes more intelligible, more 
compact, and easier of reference. The following form of 
table, modified to meet local requirements, may be used for 
the purpose : — 
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3. Stock maps,— Detailed descriptions of* forest crops are 
tedious to write, and, in the case of a large area, bulky 
when written. Moreover, it is doubtful if any one ever 
derives much benefit from even the best descriptions that 
•can be compiled for the large areas dealt with. The 
working-plans officer, with the aid of the map and area state- 
ments,- forms his working-circles and determines the method 

b3 



52 

of treatment more from the picture which an inspection of 
tlie various crops has left in his mind than from any written 
description ; while, as regards officers who, personally 
unacquainted with the arens to which the plans relate, have- 
to scrutinise the descriptions, their minds are incapable of 
grasping all the details and of forming a mental picture 
from sueh a mass of writing as usually accompanies an 
Indian worldng-plan dealing, as it often does, with a large 
area. It is, therefore, a question whether it would not be 
better, in, some cases, to abolish these written descriptions 
and to replace them — apart from the broad general descrip- 
tion of the forest or of each type of forest as a whole—- by 
stooJc maps. 

To prepare such maps it will, in most cases, be sufficient to 
distinguish each class of forest by a flat wash of distinct colour 
and to indicate the age by tone, the darker the tone the older 
the crop. Or a system of ruled lines may be used, 
different species being represented by different colours, 
density, completeness and age, by the closeness and length 
of the lines, and seedlings by small dots. 

In the JRevue des Eamet ForUs for the 10th Jane 1890, Monsieur Maroel 
Volmerange writes as follows on the subject : — 

" One of the most troublesome portion* of a working-plans report is the descrip- 
tion of the compartments. This requires ns much minute oare on the part of the 
writer as it does steady attention on the purl; of the reader; and, after all, it is 
extremely difficult, frcu a perusil of it, to g.ithor any idea of the forest in its entirety. 

A graphia representation of the nature and composition of the forest would probably 
glvo a httter generaL idea of its conlition and contents, and could be prepared 'with 
far leBB trouble. 

Suoh a method would consist in .indicating on a sketch map ly conventional signs 
the prinoipal factors of the crop, different colours being uaod to show the species of 
trees, for example : — 

Seedling crop . , .000000 

Thicket of saplings . , . 8 8 © 8 8 8 
Pojo crop ". . ., + + + + + 

Young high forest „ , , X X X XX 
Mature high forest . . — ~ — — ■ — 

isTW-mature or decaying high forest = = ~ = = 

Complete crops might bo indicated hy a continuous line. 

These conventional signs, or such ethers as might he preferred, could he used in 
various combinations, and would thus enable the composition of the forest in eaoh 
compartment to he shown with whatever degree of flccitmcy or detail might be 
desirable ; while a general idea of the forest, as a whole could be gained from a simple 
inspection of a map. 

In order to complete the description, a brief account Would ha sufficinu* to explain 
tha nature of the soil, unless it was thought praoticalile, and not too difficult, also to 
ra:ord the quality of soil by a similar method of sijjns and colours. 

It would als-o prove interesting, after the lapse of a certain number of years, to 
mate, using similar signs, a new map, which, ty comparison with the old map, would 
at once indicate the alterations and improvements in the condition of the crops and 
■would facilitate the determirathn of the ohanges required in the treatment," 
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Yellow. 
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Do. from N.-E, 
to &• W. 
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Colonel Wilmer, of tho Survey of India Department;, in surveying the forest of 
ib.e Central Provinces instituted same years ago such a system as the above at the in- 
stance of Sir Alexander Mackenzie, the then Chief Commissioner. Colonel Wilnwr 
described as Follows his system, which, has sinoe been officially prescribed for all 
Indian forest surveys i— 

"Tho classification of forests and soils was adopted and carried on at the same 
t : ,me as the original detail survey was made, the former by the colours of lines used for 
shading, and the latter hy the direction oE the lines, The classification was shown 
on tracing doth hy symbols as follows : — 

The forests were divided into five classes, via. :— 

1. I'Wst where teak abounds without bamboo 

2. Ditto ditto with bamboo 

3. Miscellaneous forests . . 

4. Grass lands .... 

5. Cultivation . . 

■Soils were divided into four classes, vie. : — 

1. Very good and rich . . . 

2. Medium ..•.., 

3. Very dry . » . , . 

4. Unproductive . . "». » 

Bach Sab-Surveyor kept an outline tr.»oe oE his daily work on a piece of tracing 
cloth, and also made notes of the nature of the soil and class oE forest that he met 
with. At tho end of a few days, when sufficient detail survoy had been oomplstod, 
ho coloured up tho portions and marked them with lines, according to the fixed 
symbols. This trace the Sub-Surveyor kept going until his work was done, and it 
was examined at the same time as the topographical detail. Some differences of 
opinion were found at the adjoining edges as regards nature of soil, more especially 
hetween the ' medium ' and ' very dry ' ; but theBO were reconciled. 

On compiling the different Plain Table Sections into Standard Sheets, it was 
found that laying colour on to the traoing oloth spoilt it and rendered it opaque. The 
plan of drawing in the lines in their proper colour and direotion was then adopted, 
and was found to answer all purposes, whilst tho traoing cloth was kept clear and 
smooth." 

In recording the nature of forest growth, and soils tlie 
map should he ou a sufficiently large scale. For such work 
great accuracy of topographioal detail is not required, and 
therefore existing maps or enlargements of them will usually 
serve the purpose. 

, Section V. — Enumeration surveys, 

1. Enumeration sumys : wlien required. : methods in use.— In 
many cases, when for instance the possibility is expressed by 
area, a good description of the crops is all that is requisite. 
But when the possibility is expressed by number of trees or 
by volume, as in the regular and selection methods, an 
enumeration or estimate of the number of trees is accessary. 
In the method oE successive fellings the enumeration may 
-also have to be accompanied by an estimate of the cubic ocn- 
lentQ of each tree, in order to prescribe the principal fellings 
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by the volumetric method. In such oases the analysis of the 
crop Is not complete until the enumeration has been carried' 
out. 

The material in the standing crop may be ascertained 
accurately by complete survey, that is to say, by counting, 
and measuring the individual trees over the whole area. Or 
it may be estimated, more or less accurately as desired, by 
partial enumerations, that is, by counting the stock on 
sample plots of known extent or on lines of known width and 
length run through the crop ; after which, by means of simple 
proportion, the number of trees in the whole area can be 
deduced. 

3. Choice of a method.~Th.e circumstances of each case- 
must decide which of these methods should be adopted. 
Obviously the most correct is to count and measure each tree 
in the crop. But this involves the expenditure of so much 
time and labour that, except where a very accurate- plan is 
required, and is justified by the high revenue expected from 
the forest, it is generally best not to employ it. It may, 
however, suitably be used 'when, as frequently happens, only 
one or two species irregularly distributed in a mixed crop- 
are saleable, and -when the plan is to provide for the work- 
ing of those species only. In such cases the cost is not unduly 
high, and the results obtained from countings over sample 
areas are unsatisfactory. 

The chief considerations which should determine the 
method to be adopted whether a complete or a partial enu- 
meration survey, are (a) the purpose of the survey and the 
degree of accuracy demanded in the plan, and (b) the nature 
of the crop. Thus, it may be only necessary to ascertain 
the average production per acre, so as to calculate the yield 
in the manner described in th,e selection method. It is. 
usually unprofitable to attempt to calculate the material on 
the ground^uth extreme accuracy ; and, in any case, even 
complete enumeration and cubing of each individual tree 
might not ensure accuracy. 

On the other hand, a partial enumeration survey by 
sample plots should be avoided in the case of very irregular 
and open crops, or in crops containing only scattered trees- 
for enumeration as in the case of selection-worked areas in 
-whieh only one or two species sparsely distributed in a mixed 
crop are exploitable. Again, the method is unsuited to the 
case of very small areas ; as there would be difficulty in 
selecting plots representative of the whole. 
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3. Method of partial enumeration.— Partial enumeration sur- 
reys may be carried out [a) by the method of sample plots 
tbat is, by countiDg tbe stock on sample plots of known 
extent ; or (6) by tbe linear metbod, that is, by enumerating 
tbe trees on lines of known width run through tbe crop. 

Where the conditions are such that tbe method of survey 
by sample plots is justifiable, separate plots should be marked 
off in each distinct type of growth. Tliey should be chosen 
so as to represent fairly the average conditions of the crop 
or particular tvpe of growth of which a pattern is taken. 

In other cases it may be more convenient to use sample 
lines taken at regular intervals through the forest. Where 
the crops are mixed and variable, the position of the lines 
should be traced on the map on which the limits of the 
different types of forest are shown, and the results should be 
calculated separately for each crop through which the lines 
run. The width of the lines should be fised so as to be 
convenient for purposes of calculation. 

Tims a line 1 chain broad would represent 01 aore per chain-length ', and, if the 
type of forest through which the line led was found to measure, say, 6 acres, while 
the length of line was, say, 9 chains, the number of trees could at once ho found aa 
follows :— 

number of faeos in cro p of 6 acres _ 6 acres. 

number counted on 9 ohains of line 0'9 acres. 

The following rules should also be observed in the case of 
sample plots. Their application to linear surveys need not 
be discussed : — 

(1) No sample plot should be selected on the edge of a 

crop ; for a true average will seldom be found 
there. 

(2) On slopes presenting a wide range of elevation^ or 

in crops offering a great variety of aspects and 
soils, several sample plots judiciously distributed 
should be selected. 

(3) The form of the plots should be regular : in gene- 

ral, the best shape is that of a long rectangle. 

(4) The aggregate area of the sample plots should hot 

be less than 5 per cent, of the total area ', of the 
orop or type of growth of which they are chosen 
as the pattern. 

(5) In mature crops no sample plot should usually be 

less than from 3 to 5 acres in extent ; and in no 
case should the area be less than one .,|pjre> 
except, perhaps, in young uniforol crops. 
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(8) In crops of considerable extent several plots should 
be taken and not one of large size. 

4, Size-classes of the trees enumerated.— Whether the trees are 
counted over the whole area or only on portions of it, the 
number to be measured is so great that it is not practicable 
to record the correct diameter of each individual stem. 
Trees of more or leas the same sizes are, therefore, grouped 
together into girth or diameter-classes. 

"Where, as often happens, timber is sold by, and tables ai-o prepared far, girth 
meaaiarejnentB, the classification' might with advantage bo by girtha ; the callipers used 
being raarlicd so as to indicate girths not diameters. 

The range of girth or diameter included in each class 
should vary with the degree of accuracy sought and the size 
attained by the trees themselves. In very accurate surveys, 
differences of diameters as low as from 1 to 2 inches for 
large trees and from ^ an inch to l.inch for small trees is 
sometimes taken ; but such minute work is out of place in 
India where a variation of 6 inches in diameter can usually 
be employed with advantage. Theoretically, the height 
ought also to be taken into account in making this classifica- 
tion ; as height even more than diameter is influenced by 
the local faotors of production. But this is impracticable m 
most oases, and diameter- classes alone are sufficient. Where, 
however, heights should be recorded, they can be estimated 
by eye or with the aid of instruments specially constructed 
for the purpose. Hitherto in India the classification usually 
adopted has been the grouping together of all trees whose 
diameters do not differ by more than 6 inches. Thus trees 
having a diameter of 6 inches (or a girth of 1% feet) and 
under form one class ; those of from 6 inches to 12 inches 
in diameter, or from 1^ to 3 feet in girth, another ; those of 
from 12 to 18 inohes in diameter, or from 3 feet to 4^ feet 
in girth, a third; and so on. 

It -would perhapB be move logical to classify according to tho exploitable size of 
each principal species. In most matnie forests of the s ort generally met with there are 
ihree natural classes of stems more or leas easily recognisable, itis i -(1) exploitable 
trees of and above tho exploitable dimensions ; (2) medium-aged treos ranging from 
the minimum exploitable diameter down to, nay, two-thirds of that size ; and (3) 
Jonng and suppressed sterna tbe diameters of which are less than tiro-thirds of the 
exploitable size. It is possible that the adoption of some such uniform system would 
be advantageous. 

5, The enumeration of the trees.— The enumeration and mea- 
surement of the trees is usually performed by parties consist- 
ing each of one recorder and as many gaugemen and coolies 
as are necessary. The former is provided with a pencil and 
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-with, a field book for recording the results of the enumera- 
tion surveys ; tbe latter are given callipers with which to 
measure the diameter of the stems. 

The form, of callipers in common use consists of a 
graduated rule (A A), afc the end of which is a fixed arm 
(B B), and on and around which slides another arm. To 
enable this arm to move freely the hole (a, b 9 o, d) is made 
oblique but in such a manner that, as soon as the arm (0 C) 
cornea in contact with the log or tree to be measured, the arm 
assumes a position at right angles to the scale which it 
touches at the edges (o) and (b). 



f\ 



|\ 




Instead of being graduated in the ordinary way, the rule 
(A A), in callipers intended to be used by illiterate work- 
men, may with advantage be painted in different colours 
at intervals equal to the differences between diameter or 
girth-classes, so that each colour corresponds to a class, it 
lias also been found a wise precaution to attach to the trees 
measured paper labels of the same colours. 

Thus, supposing there wore funr classes o£ trees, the colours might be— 
Class I, diameters aliove 2 feet, corresponding colour, white. 
„ II, „ H to 2 „ „ ,. green. 

, 1 to \\ „ „ >> wd. 

. ttol „ „ „ Wm. 



■„ ni, 

n IV, 
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Where trees of different species are separately record ed,. 
the shapes as well as the colour of the labels may vary. 

Thus species A may be marked, with square tickets, 
species B with triangular tickets, species with round; 
tickets ; and so on. 

In taking measurements with the oallipers, the following 
rules should be carefully observed in order to ensure the 
greatest possible accuracy :*— 

(1) Mo9S 9 creepers, etc., thick enough to vitiate the 

measurement of the stem must be removed, bef ore- 
measurement. 

(2) In the case of an abnormal swelling or indenture,. 

the measurement must be taken above or below it 
or both, and the average taken. 

(3) In the case of stems of elliptical or oval shape, two 

diameters at right angles to each other must be 
measured and the mean taken. 

(4) The height fixed for the measurement should be- 

adhered to, and on hill-sides this height should be 
taken on the upper side of the stem. 

Measurements are usually taken at breast height. This height has been assumed 
to "bo 4| feet: but as the boles of trees do not tuper either regularly or very rapidly, 
it is not necesBary that this height should bo exaotly measured bofore the oallipers 
ave applied. Sufficient accuracy is attained if the measurer is careful to hold the 
oallipors horizontally at the height of his chest, and if the diameter is measured ataivy 
height between 4 and 5 feet, and at a place where the stem is free from excrescences 
and branches. 

(5) Where a tree divides into two or three main stems- 

below the fixed height of measurement, each stem 
must be measured and recorded separately. 

(6) The calliper must be placed at right angles to the 

axis of the stem, and the rule must touch the tree. 

(7) The reading must be taken while the calliper rests 

on the tree, and not after it has been withdrawn. 
In carrying out the enumeration of the tree&y the 
gaugemen advance in line and measure each tree at breast 
height from the ground. After a tree is measured the 
gaugeman calls out its native name, its diameter or girth 
class, or the colour denoting this, and, in the case of the 
highest classes, whether it is sound or unsound. The 
recorder then makes the necessary entry in bis book s a form 
of which is given below. 

Where the enumeration is to be complete, the record 
should be prepared separately for each compartment or 
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compact portion of a compartment not exceeding a few 
hundred acres in extent. The survey should, if possible, be- 
effected over successive narrow strips, each strip being gone- 
over once and in a direction opposite to that in which the 
immediately preceding strip has been surveyed. On steep- 
slopes it ia convenient to run the strips horizontally and to 
begin at the bottom of the slope. The number of measurers 
that can keep one recorder fully employed depends on the 
density of the forests, on the nature of the ground, and on 
■whether all or only certain classes of the trees composing 
the crop are to be measured. The number of measurers for 
each recorder may then, according to circumstances, range 
from 2 to 6, or even 7 or 8. As survey progresses, the trees- 
measured are immediately marked. The mark should be 
made on the side towards the area still remaining to be 
surveyed, so that, when the nest strip is bemg examined, the 
men can at once recognise up to what point the strip just 
completed extends. The duty of the recorder is to see that. 
all the trees are measured, that the callipers are properly 
applied, the diameters read before the callipers are remoyed,. 
and the mark made on the correct side of each tree measured. 
He should also note the distinction drawn by the measurers 
between sound and unsound trees, and he should keep his men, 
as far as may be, in sight and in line. When a division into 
height classes is necessary, he has also to measure or to> 
estimate by eye, the height class of each tree as it is gauged. 

Tho soundness or otherwise of a tree cannot always bo determined, and many 
trees which are unsound at tho base may bo sound throughout the greater part of the 
stem. Trees are generally classed as unsound if they are noticeably decayed or hol- 
low in the stem ; if they hare half-dead orowns or are stag-headod j or if they give- 
baok a hollow sound when struck with an axe by a man standing on the ground, 

!Por the purpose of checking the enumeration certain 
areas or plots should be selected for re-survey, and the officer 
in charge should be present during at least one day's record- 
ing in each plot and should add the record made by himself 
to that made before his arrival. By keeping a careful 
account of the number of tickets issued and of the number 
returned, the balance that has been expended of each kind is 
known* and these numbers afford an additional rough check 
on the number of each kind of tree. But unless the 
countings are actually verified, tickets may be either 
accidentally lost or intentionally made away with, and the- 
record may be completed accordingly so as to lead to the 
belief that a large amount of the work had been aecom* 
-olished. Constant and careful supervision by a trustworthy 
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person is, in fact, the only means by which, reliable results 
can be secured. 

It is usually the custom to blaze with an axe the trees 
measured. This, however, for obvious reasons, should not 
be done so as to injure the stems in the manner usual with 
native workmen. Where water is available, the trees may 
be marked with whitewash, made toith rice water so as to 
render it adherent ; but ordinarily a light blaze on the bark 
of each tree will suffice, if necessary, a barkblazer being 
used for the purpose. 

&. according the results of emmieratioiis.—For recording the 
results of the enumerations, various forms of field-books have 
been suggested.. The following is a sample of a convenient 
form of field-book, in which the classes include a range of 
girths and the forest is very irregular :■— 

Name of Range , j) aie _^ 

Name of BUe.li . 



Name of Compartments 



Name of Iiecorcler_ 





Sound. 


TjNSOtrND, 






Girth Classes. 


Girth -"lassos. 


Speoios. 


1H 

Blue. 


or 

Bed. 


4.-G 

OE 

Green. 


Over 6' 

01 

Whifco. 


Total 
num'ber 
of trees. 


3-4. 


4i-6 


i 

! Over 6'. 


iTotol 

number of 

Trees.. 


Sal 




// 


/// 


m ii 


12 




1 

| 




Sain . , 




/ 






1 


1 J 




Miscellaneous 


/ 


m 


// 


in 


10. 











As the species and girtli of each tree or its corresponding 
■colour on the callipers is called, a stroke is made in the 
space in the column allotted to it. The first four strokes are 
drawn upright, the fifth one obliquely across them. Bach 
group of strokes thus represents five trees of the species and 
girth against which it is drawn. After the day's work is 
over, the total number of trees in eaoh girth-class is totalled 
up. 
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Section VI.— Calculation or the volume of 

MATE ETA I>. 

1. Calculation "by means of tlie mean sample-tree or type-tree,— 
The number of trees in each size-class haying been ascer- 
tained, either by counting and measuring each individual 
tree in the -whole area or by means of sample plots or 
lines, the yolume of material in each class and, conse- 
quently, in the whole crop, may be calculated when 
required by means of sample or type-trees, as follows : — 

"We may assume that, on an average, in one and the same 
crop, trees of the same diameter and height have the same 
cubical contents. !Por all practical purposes, therefore, we 
may assume, without any great error, that if we select trees 
that are representative of each size-class, ascertain their 
contents and multiply this figure by the number of trees in 
the class each represents, the sum gives the, volume of 
material in the whole crop. Such trees are called sample- 
trees or type-trees, and may be selected either by eye, by 
taking an average-tree,, fairly representative of the crop or 
class as regards size or, more accurately, as follows : — 

Calculate, with the aid of tables, the sectional areas at 
the base, where measured, of all the trees in the size-class 
and total the whole. Divide this figure by the total num- 
ber of trees in the size-class, and the quotient will be the 
basal, area* of the type-tree required. Calculate the 
diameter corresponding to this basal area ; fell several 
trees of this diameter and ascertain their contents by actual 
measurement. The mean of their aggregate contents 
multiplied by the total number of trees in the size-class will 
give the total rolnme of material in that size-class. Pro- 
ceeding in the same way with each size-class, the sum of 
the •volumes obtained gives the total volume of material 
in the whole crop. 

The various modifications of the method above described for the selection of 
the mean so to pie-tree, and the various methods of determining the volume of sample- 
trees are dealt with in any treatise oa Forest Mensuration/}" The following abridged 
directions in regard to the measurement of trees (with some considerably omissions) 
may be found useful :— 

The hsigJite of standing trees are asceitained by means of special instruments, 
dpsigned for the purpose and known as dendrometers and hypsoffleters. These 
instruments are of two kinds :; — 

* By hasnl area is meant tho area of the section of the sten of a tree measurod on a 
plane at riglit-angles to the axis of tho stem and at breast-height, or, as is usually taken 
at 4J feet from the ground, 

t The following wort3 may be consulted -.— 

. "Mensuration of Timher and Timber O'oys" hy P. J. Cartel) obtainable at the office 
of the Superintendent, G(,vtriment Prix-ting 1 , India, Calcutta; and Soilioh's "Manual 
of Forestry/' Volume III, published by Bradbury, Agnew and Co,, LoDdon.j 
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(i) Thosa which give the height without calculation, their construction being 
based on the principlo of similar triangles ; such as Ohristeu's and Weise's Hypso - 
meters ; 

(ii) thosa which give the angles made with a horizontal line by the lines oE 
eight to the top and base of the tree, such as Brandis' clinometer aud Abney's level, 
•etc. 

For measuring lengths graduated rales or tipsi nny be usjd. Where great 
acouracy U roquiroi, the length of a. i'ellod tree or h>g shoull be maasurad parallel 
to its axis and nos on its sloping surface. The section tl area oE a lo^ or tree can ' 
very rarely huUed bo obtained directly. In nearly every case the girth or diameter 
must be measured, and the area of thj section datjcmiuol as it' the section were a 

•circle. Area of seotion = — -r— X (diameter). 2 

Girths aro measured with tapes. It is convenient to omploy tapes graduated 
•on buth sides, one aide for reading the girth an! the other f or roa ling tlie correspond- 
ing diameter. The zero ond of the taps should be furnished with a sharp metal 
■point, which can be easily fixod in the bark of the tree, so that one person may 
be able to measure any stem, no matter how thiok. Aa a oirclo enoloses a greater 
area than any other piano figure oE equal perimeter, and as the sootional outlino 
of trees is seldom quite circular, the contents oE a log or tree calculated direutly from 
'the girth will usually be in oxcbsb o£ tho trua oon'ents. Unless the contour of 
the log is circular, it is impossible to obtain by girth measurement the oiroumferenoe 
of the oircle which encloses the sime spuoe as the seotion whose area is required. 
Irregularities of outline, duo to fluting, bark, etc, cannot be overcome in measure- 
ments of girth, whereas they can more or loss successfully be allowsu for in measure 
ing diametors. Experiments made in Baden prove that girth mewaremont yields 
a result from 6 to 10 per cent, greater than that obtained by means of diameter 
measurement. It is, however,, obvious that, in cubing logs whioh depart from tho 
oylindrioal form, the measurement oE the girth is more to be relied on than tho 
•measurement of a single diameter. When the oontents of a log are to be doduood 
from diamoter measurement, that diameter should bo sought whioh, oonsidered as 
the diameter of a oircle, gives a result, as nearly as practicable, equal to the area of 
"the seotion measnrod. When the section is elliptiform, the moan of the longest 
and shortest diameters should be taken. 

Diametors aro measured with callipers suoh as the instrument already described 
.:at page 57. This instrument, it will havo been noticed, rese.nblea in all its essential 
parts a shoomaker's measure, 

Tbe sectional area or basal area at breast height may be calculated either from 
•tho diameter, or directly from the girth. In terms of the diameter it is equal to one- 
fonrth the sqnaro of the mean of the largest and shortest diameters oE tho tree at 
■that height multiplied by the value of 7T or 3"H16. In t;rmn of tho girth it is equal 
to one-fourth the square of the girth divided- by 7T. 

The volume of the sample trees is determined, either by felling and measuring 
them on the ground, or by means of form factors or volume tables. If the trees are 
-felled, two classes oE produce for purposes of measurement will be obtained : (a) 
round timber, or the stem-wood and all straight or regularly shape! pieces of 
branches, and (J) the small wood, or smaller piecos of branohwood and rootwood and 
..all irregular pieces. 

Soveral formulas, approaching moro or less to aocuraoy, hare been devised for the 
determination of the contents of round timber ; but only Iwj are of practical utility. 
*Thoy are :— 

(1) volume oE contents of log=halt tho sum of the aroas of the top an I 

bottom sections X the length ; 

(2) oontents = area oE mid-.ioation x length. 

Both formulas contain an error, the extent of whioh is proportionate to tho 
Amount, of difference between the area at the top and basf, r^speotivelv, of the lig, 
•that is to say, to its degree of taper ; and this err'ir increases at the square of thit 
"difference. Tho second formula always gives too small a result, the iirst too grea fc, 
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■the error of defect in the one wee being one-halE the error of excess in the other. The 
-second formula has also another advantage for whiob it is to be preferred. The 
ordinary modes of measurement and calculation give, as a rule, too high a figure for 
the sectional area concerned in eaoh case. The excess is partly compensated by the 
employment of the second formula,; whereas the use of the first -would only exagge- 
rate it. In order still further to diminish error, long logs should he measured in two 
or more sections, the number of the sections increasing, i.e., ttioir length diminishing, 
with the taper of each log. The contents of logs of regular shape and not exceeding 
20 feet in length may, howevor, be deduoed from their sectional area in the middle. 
Longer logs, oven if of regular shape, should be cubed in two or three sections. All 
large round logs should be measured singly, IE the logs are stacked sa that they 
cannot be conveniently measured in the middle, the mean of the sectional areas at the 
base and ut the top must be taken. The mean seotioml are.) should not, under any 
ciroumstanoes, be deduced from the mean of the diameters at the two extremities, 
respectively, or an error of from 10 to 15 per cent, may result. Poles are seldom 
cubed singly ; but nearly always in staoks, built up of poles of one and the same 
length and of approximately the same diameter. Their solid contents are generally 
ascertained by inspection from special tables. Straight and regularly-shaped branches 
are measured in the same way as logs. 

It must be observed, however, that while diameter measurements give more nearly 
the actual contents of lo^s and trees, yet in practioe the contents of round timber 
nre always calculated, for trade purposes in India and in England, on the assumption 
that the sectional area is arrived at by squaring the quarter girth. 

The solid contents of small pieces, toppings and loppings, and irregular-shaped 
pieces from stumps and roots are obtainable by the water method (their volume 
being equal to the quantity of water they displaoe when submerged), or by the 
water-method and weighment combined, For the water-method special vessels, called 
tcylometers, may be employed. In the combined system, samples of each kind or 
•class of wood are successively weighed and measurod by the water-method, and the 
contents of the eutire quantity in each class are then worked out by means of simple 
proportion. Figures expressing spooifio gravity cannot bo employed ; since the 
specific gravity of wood varies, not only according to the amount of moisture present 
.but, even in one and the same tree, according to tho part from whioh the wood has 
been derived. 

The most rapid way of measuring small wood on a large scale is to staok it, out 
up into Wilms of the same length, the width of each staok being equal to the length 
•of the billets. The contents of a stack will be equal to lengthx height X common 
length of the billets. The length of a stack built up on a slope must bo measured 
horizontally. The above formula will give us only stacked contents. To reduce the 
latter to solid contents, we must determine, by the water method or by the combined 
water and weighment method, the exact volume of a sufficiently large number of 
•stacked units, thereby obtaining the ratio between solid contents and staoked con- 
tents. To obtain the solid contents of a stack it is then nejessary merely to multiply 
the staoked contents by this ratio whioh may be termed the reducing factor.* 

In connection with the determination of the solid oontenta of staoked wood it is 
obvious :— 

(a) That the longer the billets or the less carefully built up the stacks, the 

less will be the solid ooutents. t In careless stacking, billets of ten lie 
acrjjjfone another. 

(b) That the thicker or more regular-shaped the billets, or the more carefully 

huilt up tho stacks, the greater will be the solid contents. 

(c) That the larger the staoks, the greater will, be the reducing factor. 

TVhen lark is sold separately its quantity may be determined eithor by weigh- 
.menfc or by ascertaining the volume, The solid contents are calculated by reducing 

• Tie following figures may be accepted as average taotors lor converting Btaoked. Into S9H4 
-contents ,— 

Split wood ............ 0-C5 to 0-89 

Kom d i-.Ulets (laree) O'BO to O'OS - 

Ditto (medium) ... ....... O'SOto 0'50 

B mall BtnfJ.BtumpB and toots . . . . . . . ,. . 015 to 0'8O 
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factors in the Fame way as the solid contents of small wood. Experiments give 
from 0-3 to 0'4 as the avetage factor for bark. It has been found that the quantity 
of bark varies from 6 to 15 per oent. of tho total volume of the tree or crop. 

There is in India only one practicable method of arriving at the contents of 
standing trees, namely by means of furm-faetors. By form- factor is meant the pro- 
portion which the true contents or volume of a tree boars to a cylinder having tho 
same bwa.1 area and height. In other words, the cubical oontont of a tree is oqual to 
some fraction (/) of the ideal cylinder whose basal area is equal to the section of the 
tree at bi east-height and whose height is that of the storn. 

Form-fact oib may be deducod, aooording to the requirements of tho case, for the 
whole tree, for the stem only, or for the brandies. 

It hns been supposed that the sectional measurements have been taken at tho 
height of a man's chest, assumed, for the sake of uniformity, to be 4 foot 6 inches 
above the ground, But; it is obvious that any other conventional height would serve 
the purpose, although it is usiinl and most convenient to employ the one we have 
adopted, We need refer to only one other convention which is sometimes used. Tho 
diameter may bo measured at a constant fraction (say, for instance, one-twentieth) 
of the height of the tree, in which case the form-faotors obtained are termed normal. 
Normal form-factors yield pcrfootly coirect results •, but they are not practical owing 
to the difficulty and tumble of measuring at various heights from the ground. Form- 
factors are said to bo absolute when the base of the ideal cylinder is assumed to be in 
the same horizontal.. plane as tho diameter or girth measured. In this oiibo tho oon> 
tents of the portion of tho stem below the plane must be calculated separately. 

As may be supposed, calculations based on form-factors give better results for an 
entire forest than for individual trees. Tho preparation of a complete sot of form- 
factors requires $>rcat care and experience, as ultimate accuracy depends antiroly on 
tho seleotion of tho type-trees, whose dimensions serve as the basis of all the calcula- 
tions. In some cases the trees of a crop have been grouped into various olassBs accord- 
ing to their height and sr.ape, and a separate form-factor calculated, for each class. 
The most recent investigations prove that form-factors vary chiefly with the height 
o£ the trees. 

Tnking into consideration the present conditions of forestry in India, tie 
method of calculating the volume of snmplo trees by means of Volume tables, or the 
Tolume of the growing stock on a given area by means of Yield tables need not be 
entered into here. 

Section VII.— Calculation oj the exploitable age. 

1. General rules.— In order to calculate the exploitable age 
of a tree it is necessary to ascertain the girth or diameter at 
which it furnishes the greatest quantity of the most useful 
material that is required. As a rule the prioe is the best 
gauge of the utility ; so that in. most cases it may be said 
that trees are exploitable 'when, after deducting all expenses 
of exploitation s the price they realise per unit of volume is 
the higl) est obtainable. 

It not infrequently happens in India that it has to be decided — not what is the 
prioe or what is the imst useful produce but — whether the people in the vicinity of 
the forest or th< general ci mmunity should enjoy the produce, The people in the 
neigl bonrhood nay irqiiiie small wood-fuel and pasture for (heir cattle; the general 
community, large timbt-r. As a rule, the decision goes in favour of the local wants, 
though tbia could not always be defended from a purely economic point of view. It is, 
moroover, frequently overlooked that in growing large timber, small timber from the 
thinnings and branches is also nvai'alle generally in as great nbundanco as onn be 
consumed within the*, fading to which it, nay be profitably transported; when moro 
gruzii g crti be ) rovided than if the ciop were cut when young and the foreat, conse- 
quently, closed more frequently to cattle. 
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By price is here meant, of course, the net price of the 
trees when standing in the forest, after deduction of all cost 
of felling and extraction. The price must he calculated per 
unit of volume in the rough, unless where there is only a 
demand for standing trees. "When poles or timber in, the 
rough or logs are sold, the price realised per cubic foot for 
differently sized pieces directly indicates the size of the trees 
which are most useful and which will bring in the highest 
revenue ; provided that the cost of extraction is in all cases 
previously deducted. 

It will often be found that, owing to defeotire means of transport and to the 
greater coat consequently involved in extraction, the net price of large logs is lower 
than that of. small, although the selling prioe of the former when delivered to the 
consumer may be very much higher. 

When the size of the trees is calculated from the ruling 
price for converted timber, planks, sleepers, etc., or manu- 
factured articles, the loss ia conversion must be calculated 
in order to ascertain the cost per cubic foot, and that size 
should be ascertained in respect of which the loss is least. 
Almost invariably the loss will be least when the trees are 
largest. 

Suppose that sleepers, eaoh containing 2 cubic feet and floating one rapes to saw 
and deliver, sell for ±13 eaoh. In order to ascertain the price realised per oubic foot 
in the rough, it will be necessary to know the average number of sleepers yielded by 
and the average cubic oontents of an exploitable tree. Suppose the average diameter 
of the trees felled was 1£ feet and that it was found that eaoh tree felled contained 80 
cubic feet and yielded 20 uloeperB the price realised per tree would he 20x2=R40, and 
the price per cubic foot standing would bo fi$g=8 nnnns, The loss ia the conversion 
of these trees is 80 — 40 or 50 per cent. It should be ascertained whether this loss 
would not be less and the price realised consequently higher if larger trees were felled. 
Thus, suppose it was found that 2 feet trees oontaining 120 oubio Feet yielded 401 
sleeperB, the net price realised per standing trees would ho 4iOX2=BBO, or per cubic 
foot fi$fo=ll annas- The loss on conversion is 120— 80=40 oubic feet, or 88 per- 
cent., as compared with 60 per cent, when 1| feet trees were felled. i 

A higher revenue is not realised by felling large trees 
unless the net price of the latter per cubic foot is higher"* 
The price per tree standing would of course be higher even 
if the price per cubic foot did not rise. But this muBt not 
be mistaken for a higher revenue; for on the same area 
more small trees than large can be grown. The larger tree# 
might bring in double as much per tree as the smaller ; buk 
there might he double aa many of the smaller stems. The 
quantity of material produced per annum would be tlac 
same. iflo 

In fixing the dimensions of the exploitable tree the number of stems to be felleSw- 
decided upon ; and it might be thought that, because the lower the age of f ellinglttel: 
more tress can be felled, the adoption of a lower age would be better. Thus, suppW^ 
a forest of 1,600 acres in whioh the exploitable size is fixed at 18 inches in dianletef 
corresponding to an age of 100 years j that the annual yield ia, say, 1,184 trees ;^W 
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that it is proposed to raise the exploitable size to 2 feet diameter. We will assume 
that the average production of the soil per acre is 63 cubio feet a year, and that the 
tree of 2 fact contains liiG cubic feet, as compare! with 86 cubic feet in the 1£ feet 
tree. The number of trees that could be felled annually would be t^X 1,600= 747. 
It might be argued that it wonld bo better to fell 1,184 trees a year than only 747. 
This depends on the purpose for whioh the trees are required and on the prioo realised. 
Thus, if, owing to the better wood or less loss in conversion, the net price realised 
per cubic foot for toes of the larger size wore 4 annas, »s oompared with 8 annas for 
the smaller trees, eaeh of the larger trees would be worth B34, as compared with R16 
for the smaller ; and the annual revenues would be 825,398 or R18,944. 

Indian forestry is not Jipe for elaborate calculations, and must be satisfied with 
felling when the revenue will be highest or the produce the most useful ; otherwise it 
would also be necessary to consider the greater capital involved in producing the larger 
silo timber in view to taking account of the rate of interest on that capital. 

The correct calculation of the exploitable size is of the 
greatest importance and demands a good deal of careful 
local enquiry and comparison as to selling ratesj etc. In 
European countries, where forestry in all its brandies has 
long been practised, and where the wood trade is f ally devel- 
oped and established, the most profitable size is well known 
for each class of produce and each kind of treatment; but 
this is not the case in India. 

The following is an example of the Sort of calculation that would be made to 
ascertain tho most profitable size for felling for fuel : — 



Description of 

material 

and its thickness, 



Fuel in billets 
of over 10". 

Fuel in billets 
of 10" to 6". 

Fuel in billets 
■below 6", 



Selling prioe 
per 100 cubic 
feet stacked, 



Cost of cutting 

and extracting 

pet 100 cubio 

feet stacked. 



E 
5-89 

6'32 

3'50 



ft 

re 



ro 



1-51 



Not price cor 

100 cubic feet 

stacked. 



-i-29 



4'32 



1'99 



Reducing 
factor pec 
100 cubio 

feet 
stacked. 



0'63 



0'57 



0-37 



Net prico 
per 100 

cubic feet 
solid. 



B 



6-81 



7-58 



5-33 



Bbiubks. 



It is evident from this that assuming tho average aunual inurement to remain 
fairly constant, there is every financial advantage in growing treeB that will furnish 
billets of from 10'' to 6'' in diameter. 

The size having been deoided, it only remains to deter- 
mine the age at whioh the trees attain that size. This is 
often exceedingly difficult in India, owing to the ring mark- 
ing being indistinct, and also to the fact that several species 
form more than one concentric ring of wood each year. In 
such cases the rate of growth can only he determined when 
trees of known age are to be found, or f com data obtained 
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.by the periodical measurement of trees in experimental plots 
established for the purpose. The following remarks apply, 
therefore, only to those species which form a single distinct 
concentric ring of wood each year. 

In the case of felled Wees, the required age is found by 
■counting the number of concentric rings on the section of 
the stool or base of the trunk. To ascertain the diametral 
increase of growth, the countings should be made along 
several radii and the mean should be taken. "Where neces- 
sary the rings in the sj,p«wood and heartwood should be 
separately counted and rec jried, and all great extremes should 
be rejected. Usually, with a view to determine, as is often 
necessary in order to calculate the possibility in selection- 
worked forests, the number of years required by trees to pass 
from one size-class to another, the average number of rings 
included in the diameter of each size or class is separately 
recorded. 

For a good many species the age may be very roughly 
■determined without felling the trees by the use of the little 
instrument known as JPresslers bo?'er, a hollow gimlet 
which, on being screwed into the trunk and then withdrawn, 
extracts a small cylinder of wood on which the ring-markings 
can be counted. Prom two or three such borings, on differ- 
ent sides of the trunk, the average number of rings per unit 
of radius can be ascertained. 

This instrument is a gimlet, consisting of a tube (G) 
with a very sharp-cutting edge (E). 




w» § 



F 2 
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To render the instrument easily portable, the gimlet G 
can be taken off and placed witbin the hollow cylinder GO, 
of which the caps are removable. 

As the tube is forced into the trunk of a tree a cylinder 
of wood is cut out. On withdrawing the gimlet the cylinder 
can be easily pushed out of tbe tube and the ring-markings 
on it counted. Well -formed fairly cylindrical stems of 
various girths should be operated upon, and care should be 
talcen tbat the instrument proceeds into the trunk towards 
the centre. 
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CHAPTER II.— THE WORKING SCHEME AND THE 
CALCULATION OP THE POSSIBILITY DIS- 
CUSSED UNDER THE .VARIOUS 
METHODS OF TREATMENT. 

Section I. — Prelijiina.iiy e5.pia-na.tion. 

1. General arrangement followed— The prescription of the 
possibility — the manner and locality in wbioh it is to be 
exploited— constitutes, practically speaking, the working 
scheme for all forests of which the exploitable material is 
wood ; and, as the manner in which the possibility is oalcu- 
lated depends on the method of treatment, it will be con- 
venient to discuss separately the kind o£ working scheme 
required under each of the following methods, namely — 

The method of simple coppico, 

i, „ ,, cappiee-solection, 

a, ,, „ briincli-coppice, 

„ ,i „ coppico with staudai'&s, 

„ j, „ clearances, 

„ ii „ sfcoreyed foi-est, 

„ „ „ selection, 

„ „ „ successive regeneration fellings, 

„ „ „ pastoral treatment. 

This will be done in regular order, the coppice methods, 
as the simplest, being considered first. The manuer of pre- 
scribing the provisional treatment that crops may and usually 
do require, transformation and restoration fellings, prepara- 
tory thinnings and other improvement fellings, in order to 
apply these methods, will also be dealt with in describing 
the nature of the working scheme for each. 

Before dealing with these methods in detail some preli- 
minary explanations are, however, necessary. 

3. Manner in wliieu the possibility is prescribed,— It has 
already been explained that the possibility may be prescribed 
in three ways, tiz., by area, by number of trees, Or by volume 
of material, and that either of the two latter may be com- 
bined with the former. Practically speaking this is what is 
always done, and the possibility is expressed by prescribing 
the felling, under certain sylvieultural rules, of the crop, or 
of a limited number of trees or volume of material in ti 
given urea. 
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3, General and special schemes.— The prescription of the 
possibility involves the formulating of a general scheme or 
framework on which the whole working of. the forest is built 
up and a special scheme or statement of the fellings to be 
made during a limited period. It has in some cases been 
imagined that the general scheme might be dispensed with 
and the fellings prescribed in what has been called a st preli- 
minary working-plan." This isj however, a mistaken notion.. 
A forest exploitation must have a definite purpose which 
cannot be arrived at without considering wliat is to be the 
constitution of the normal growing stock to be created. This 
necessitates the determination of the exploitable age and the 
drafting of a general scheme of working for that age. 

Thus, suppose tho worlung-plan for 1.C0O acres of sal forest to be— treatment by 
thg selection-method with the object of growing sal trees of two foafc in diameter and 
requiring 100 years to attain thiit size ; the possibility being 1,000 trees n year. 
These prescriptions constitute the general scheme. The regulation of the fellings for 
a certain time, say for 10 years (that period having been ndopted as the felling rota- 
tion) and their allocation to definite areas or bloclts, each about one-tenth of the. 
total area, would form the special scheme ov statement of fellings for the first felling 
rotation. A better example is, however, afforded in the method of successive regener- 
ation fellings in which tho periodio blocks and the order in which thay are tn be 
regenerated are prescribed in the general scheme, while the special scheme prescribes 
in detail the fellings to be made in each blooh daring one period only. 

4. Provisional working scheme— The possibility is based on 
the condition of the existing crop ; and as this crop is prac- 
tically always abnormal, being either insufficient or super- 
abundant or irregularly arranged, the possibility also exhibits 
corresponding divergencies from the normal standard. 

Thus, a or pjiice of 500 acres is to be exploited at 20 years. The normal annual 
felling would extend ever 25 acres of coppice 20 years <ld. But, if there were no 
crops of, sny, 10 to 15 years old, it would not be possible during the first rotation to 
follow the normal plan: either the area occupied by the crops aged from 16 to 20- 
years should furnish the fellings for the first jO yem's, and then a larger area would 
be felled, or crops of a lower ago than 20 years shculd be felled during some years. 

It has by some been considered necessary to distinguish 
between the actual scheme applied and the ideal one ; and 
the former has, in consequence, occasionally received the 
special name of provisional wording scheme. This is,. 
however, hardly necessary ; because, in the great majority of 
cases s the only scheme with which we have to deal is provi* 
sional, and there can, therefore, be no confusion. 

5, Preparatory period,— The length of time required in 
order to constitute the forest according to the normal condi- 
tion is sometimes called a preparatory period. It is neces- 
sary to adopt a preparatory period where the age-classes are 
defective or irregularly arranged, where it is desired to hasten 
the felling of over-mature material, or where immediate 
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regeneration of the crops cannot he undertaken. Theoretically 
the length of the preparatory period should be equal to the 
exploitable age; hut, in practice, a shorter period is generally 
adopted, and the attainment of ths desired end is hastened 
by judicious improvement fellings, etc. The object is to 
obtain a crop normally constituted according to the method 
of treatment adopted and containing a regularly graduated 
series of age-classes. Such a forest growing stock can gener- 
ally be secured in a shorter time than that represented by 
the exploitable age. 

Thus, the irregularly constituted oc ppice of 500 acres, already taken as an example, 
wbioh it is wished to exploit at 20 years, could only be constituted, according to 
the normal type, by making daring the r.ext 20 years 20 successive fellings of 25 
acres in extent eaqh year. After the lapse of 20 years there would bo on the ground 
twenty age-classes, each occupying the same area and differing in age by one year. 
In practice, however, such a treatment is not necessary, and it is merely sought tc* 
properly constitute the capital as soon a8 possible. In the cnse of coppice exploited 
at a lovr age, the provisiotal period is, however, generally equal in duration to tho 
exploitable age. 

0. Prescribing the fellings.—The general working scheme is 
merely an outline; because detailed operations could not, in 
most oases, be prescribed -with any degree of certainty for 
so long a time in advanca as the exploitable age or the 
duration of the preparatory period. It is, therefore, neces- 
sary to regulate in a special statement and for a shorter 
time — 

(i) the duration of the operations; 

(ii) the area to be operated on in each year or period j. 
(iii) the order to he followed in. the fellings ; 
(iv) the nature of the fellings ; 

(v) the material to be removed. 

(i) Period for which fellings are prescribed.— -The 
interval during which the fellings should be prescribed 
depends on the general working scbeme 8 as provisionally 
modified, and on the nature of the plan. The interval should, 
not be too long, as the longer the more likely is it that 
unforeseen events may necessitate its modification ; and this, 
may prove inconvenient. As a general rule, the term should 
be long enough to enable the prescribed fellings to pass once 
over the whole area to be worked, or to complete any definite 
series of operations already undertaken. That is to say, the 
fellings would generally be prescribed for one whole felling 
rotation in the case of coppice and selection-worked forests, 
for one period in the method of successive fellings, etc. trt 
Europe longer periods than 10 or 16 years are seldom 
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taken; but in India 9 in the case of selection fellings. 25 
years or more have sometimes been found expedient. An 
interval of time varying from 10 to 30 years would, there- 
fore, generally be that within which the prescriptions 
would run. 

(ii) Area op$rated on. — The area or coupe to be operated 
on each year may be determined by dividing the number 
of acres in the whole forest, less blanks, etc., by the number 
of years in the felling rotation, and then by apportioning to 
each block, or natural sub-division, according to the fertility 
of the soil, a certain number of coupes each of that area. 

The following example -will explain this process. Suppose a forest of 3,870* 
acres containing a crop consisting of three types, only one of which is at present 
productive owing to the others containing no saleable species ; also that four blocks 
bounded by roads, rivers or other landmarks, have been formed and analysed as 
follows : — 



Name oi Hiook, 


ExploitaWo 
bIH forest. 


UnproduoUvo 
mixed iorost 
without ski.* 

Acres, 
180 
100 
250 
150 


BlaDt.« 


.Total, 


Bbiubeb, 


Paimer . . 
Datwind 
Haigla . . 

Baira . . . 


Acres. 

. 690 

5-10 

530 

li240 


Acres. 
80 
30 

eo 

20 


Acres. 
950 
070 
840 

1,410 


V Very good soil. 

Poor and rooky 
soil. 


Total 


3,000 


680 


190 


3,870 





We will assume that th.B felling rotation adopted is 15 years, and that it is 
consequently required to divide the total area into 15 portions of equal forest 
productivity. This may be done as follows : — 

Total area of forest ...... 3,870 acres 

Deduct blanks and unexploitftble areas ° „ 970 „ 



Total exploitable area 



3,000 



The average area to be operated on annually U " L ^-= 200 acres. In order to lay 
out these areas eaoh block may be divided into an integral number of coupes contain- 
ing an area of exploitable forest greater or smaller than the average according to 
fertility of the soil. Thu», Paimar, Datwind and Haigla, contuining very good 
fertile soil at the base of the hills, might eaoh be divided into ooupes containing on 
an average, less than 200 acres of eal forest ; whilst Baira, gitcatrd in rocky ground 
in the hills where the quality of the soil is poor, might be divided into five portions 

* It neod hardly be explained that small areas of unexploitablc forest wonld be included 
where necessary in a working-circle. 
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each containing about 250 acres of ft 


il forest, or e 


good deal mora than the average. 


When marked out on the ground the coupes would, we will suppose, be as 


follows : — 








AttBA IN Aobss, 




Sr.Eiii. 


Block, 








No. 011 










ooiiri!. 




sal. 


TJnpro3nc- 
tive. 


Blank, 


ToiAi. 


1 


Paimar , d , 


180 


60 


mi 


2-iO 


2 


1) « t 


175 


20 


Nil 


193- 


3 


11 • • • 


175 


mi 


20 


195 


4 


„ • * 


160 


1(10 


00 


320 


5 


Datwind 


185 


70 


30 


285 


6 


s) e • * 


17a 


30 


Nil 


205 


7 


,s • a • 


180 


mi 


Nil 


180 


8 


Haigla . 


175 


60 


60 


285 


9 


it • * • 


175 


100 


mi 


275 


10 


„ « » ■ 


180 


ioo ! mi 


280 


11 


Bains « . . 


240 


Nil i Nil 


240 


12 


i, • ' » • 


230 


10 j 20 


200 


etc. 


etc. 

Total 


etc. 


etc. ' etc. 
I 


etc, 




3,000 


680 


190 


3,870 



In selection working, where the number of trees to be felled is prescribed, the 
practice in India in the past hag frequently been to study the results of the enu- 
meration Burvey and to seleot areas capable of furnishing tho numbtr of trees 
required each year. Thus if the possibility wore fixed at 2,000 trees, areas capable 
oE furnishing 2,000 trees would be selected to constitute the annual coupes. Tbis 
system is, however, open to objection in, that the coupes are not permanent as they 
ought to be. They depend merely on the crop for the time being. At ths next 
felling rotation totally different annual coupes might Lave to be, formed. Abetter 
arrangement would, therefore, be to form permanent compartments and then to 
prescribe the fellings to be made in them. 

In coppice fellings, and other oases in. which, the possi- 
bility is prescribed by area only, it is sometimes sought to 
balance the production and to determine the aim, of the 
coupes by processes more exact and scientific than those 
described above. The production depends on what has been 
called the quality of the locality, that is to say, on the 
influence of the climate, aspect, soil, etc., and on the com- 
position and density of the crop ; and it has been attempted, 
by assigning numerical co-efficients to each of these faotofs, 
to arrive at the result sought by means of mathematical 
formulse. But such calculations, based on uncertain data, 
are often misleading and occasionally land merely an 
appearance of mathematical accuracy to estimates which 
can be more correctly made by the exercise of a little 
judgment and common sense. In the present state of our 
knowledge of forestry in India they are as a rule entirely 
out of place. 
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(in) Locating the fellings.— ^ot locating the fellings,, 
rules ba-ve been formulated which are to* be found in most 
works on sylviculture. These rules, although theoretically 
occupying an important place in organised forest working, 
are not, however, always applicable, especially in the case 
.of irregular forests worked by the selection method. They 
may be stated as follows : — 

(1) The fellings should be adjacent and succeed one 

another in the order in which made, and 
should hare the most regular form possible. 

(2) They should be so located that the produce of an 

area in course of exploitation need not be 
carried through the young crops in the portions 
of the forest recently felled. 

(3) They should proceed from the side least exposed 

in a direction contrary to that of the prevail- 
ing dangerous winds. 

(4) On steep slopes the fellings should be commenced 

at the bottom. 

(5) In hill forests the coupes should be long and 

narrow in form, and have their longest sides 
perpendicular to the direction of the danger- 
ous winds. 

(iv) Nature of the fellings. — The nature of the fellings 
to be made depends on the permanent or temporary method 
of treatment, and may be explained by a single term. A 
list of the various fellings has already been given in connec- 
tion with the methods of treatment. But, in the irregular 
condition of the forests in this country and owing to the 
want of well-known methods of cultural treatment applic» 
able to them, it is always well to indicate briefly the more 
important points connected with the application of the 
fellings. This may be done by a few remarks in the state- 
ment of fellings itself, or in a separate note ; or the detailed 
descriptions of the forest may be referred to, and such 
suggestions as are likely to prove useful to the executive 
officers may be entered in the remarks column of the state- 
ment for each compartment or block. 

(») Material to le removed. — The possibility, as calcu- 
lated by one or other of the methods to be explained hereafter, 
should be prescribed for the length of time for which the 
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detailed statement of fellings is" drawn up, and it may possibly 
be subject to revision during that period. 

"We may now proceed to discuss the manner in which 
plans may bo suitably framed according to one or another 
of the various methods of: treatment enumerated at the 
beginning of this chapter. 

Section II. — The "woeking scheme and the calctjxa.- 

TION OF THE POSSIBILITY UNDER THE METHOD OF 
SIMPLE COPPICE. 

1. The general working scheme.— The general ^ working 
scheme in the case of the simple coppice method is exceed- 
ingly simple. It consists in dividing the forest into as many 
annual coupes as there are years in the exploitable age, and 
prescribing the felling of one such coupe in rotation each 
year or period. "Where the age-classes are not suitably 
distributed or graduated, a provisional plan is necessary;. 
and, as the age of exploitation is short, the length of the 
preparatory period during which the provisional scheme 
remains in force is usually the same as the exploitable age, 

8. Exploitable age.— The age of felling is the first point to 
determine. This age varies within tolerably narrow limits- 
The trees cannot be felled at a very advanced age, or they 
will have lost the power of throwing out shoots ; nor while 
quite young, as the produce may be unsaleable. As a rule 
both these limits should be determined, as well as the size 
" of the trees which furnish the most useful material. The 
age of felling, corresponding to that at which the average 
annual production is greatest, can then be decided with, 
safety. Generally it may be said that, so long as the age at 
which the trees cease to produce vigorous coppice shoots is' 
not exceeded, the longer the rotation, the more valuable 
the produce and the greater the revenue. 

3. Period for wliicli the fellings are prescribed.— The fellings 
should always be prescribed for the whole length of the 
rotationwhich is the same as the exploitable age. 

4, Area to be operated on.— The area of the coupes is deter» 
mined by dividing the total exploitable wooded area by the 
number of years in the exploitable age. This gives the size 
of the average coupe which, may be increased or diminished 
as required. Each bloolc or natural sub-division should be 
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divided into an integral number of coupes of approximately 
the same productive power, 

5. Order to toe followed in the fellings.— The rules regarding 
the allocation of the fellings should be attended to. The 
coupes should have the most regular form possible, and, as 
a rule, should succeed one another in consecutive order on 
the ground ; and the produce of a coupe in course of exploi- 
tation should not be transported through another coupe 
recently exploited. A good system of roads or paths must 
consequently be arranged. 

D. Nature of the fellings.— The sylvicultural rules regarding 
the fellings to be made are simple. The felling of the tree 
flush with the ground and at the most suitable season of the 
year, is, as a rule, all that need be prescribed. 

7. The possibility.— This is prescribed by area, and is 
determined by fixing upon the area to be operated on. In 
determining the possibility the present age of the crop as well 
as its age at the timo of felling should, if possible, be stated 
in order to justify the plan which, owing to the irregularity 
of the crops, must often be of an abnormal character. 

Although the exploitation oE the ooupes in regular succession, in the order iu 
■which they stand on the ground, is desirable, this is not always practical) le iu the first 
rotation, especially when denling with areas whioh have already been subjected to 
coppice fellings without the control of a regular working-plan. As the following 
example indicates, such a Case presents no real difficulty in the framing of the scheme 
of fellings. 

It is assumed that a plan is being drawn up for a working-circle containing 
1,188 aores already worked as ooppioo and composed as follows in the year 1907-03 ; — 







AUEA IK 


ACHES. 






Block. 


Wooded. 1 


Blank. 


Oocupioil 
or uucul- 
tiiraMo. 


TotftJ, 


RmrAMns. 


Chansil . 

Kotigall . 
Datmir ., 
Naintwar . 

Suhlra . 


360 

200 
100 
270 

236 


3 

9 
1 
2 

3 


1 

'"a 


36d 

209 
101 
275 

239 


f 178 aged 12 to 13 

rvt i ■ u i Tears. 

Of which j lg 2 aged 8 t0 9 

i. yours. 
„ 8 years, 
„ 5 to 6 years. 
„ 4 to 5 „ 

r 130 aged 1 year. 

(, 106 „ 13 years. 


Totad 


1,166 


18 


< 4 


1,188 





hfj 



This analysis enables us to study the composition of the growing stock or capital 
and to arrive at the following figures : — 



Crops 



1 to 


3 


years 


old 


4 to 









1 to 


9 


jj 




10 to 12 


ts 


i»a 



and over 



Acres, 

ISO 
870 
382 

284 



We will further assume that it has been decided to work the foreBfc ou a short 
rotation of twelve years, so as to furnish small fuel for the neighbouring right- holders 
and villagers. Consequently, as-ii^? acres would be out 07«r annuaHy, or on an 
average 291 acres every three years, there ought to be about 290 acres in eaoh of the 
above age-classes. It is, therefore, apparent that the forest is over rich in woods 
of medium age, and that the excess capital may be utilized. The overage size of each 
annual coupe would be found, after deducting the blanlis, etc, to be tiSA Or 97 acres. 
But we will suppose that in order to provide in the different blooks for differences of 
fertility which, owing to a complete change of soil, aro somewhat marked, it has been 
decided to distribute the coupes as follows :— 

Chansil — good soil 
Kotigall —medium 
Pntmir — do. 
Kaintwar — good soil 
Sahlra — bad „ 

It will also be supposed that advantage has been taken of existing roads and 
other land-marks in locating the coupes so that the areas arc not exactly o jual. The 
fellings to be made are as follows : — 



—4 coupes of 


90 acres wooded each 


—2 „ of 


100 ,. „ „ 


-1 » of 


100 „ „ „ 


—3 „ of 


y^ » »> ij 


—2 „ of 


1*8 » *S 9} 





P. 


Block or oom- 


Asia IK ACHES. 


4g9 Df HlO 

crop when 
felled. 




Year of fellings 
and order or 






Si 

42 




Beviptr 


working during 




o 


partment. 






-1 






4Aip4LA-11AD( 


first rotation. 


o 




i 

O 
O 


i 

a 


ll 


*3 


Tears, 






(5 




fs 


s 


O 


§ 






r 


XII 


Sahlra 


106 




• ** 


108 


U 


As the growing 


1908-09 A 
















stock is in 


I 


I 


Chansil 


92 


2 


1 


95 


14 to 15 


excess of the 
normal, coupe 


1009-10 


II 


Ditto 


86 


1 


«• 


81 


IS to 16 


No. 12 in 
Sahlra will he 


1910-11 


III 


Ditto 


94 


... 


... 


94 


12 to 13 


felled in the 
first year, and 


1911-12 


IV 


Ditto 


88 


... 


i«t 


88 


13 to 14 


again in its 
turn in the 


1912-13 


V 


Kotigall 


108 


6 


... 


114 


14 


last year of 
the rotation. 


1913-14 


YI 


Ditto 


92 


3 


... 


96 


15 


This slight de- 
parture from 


1914-15 


VII 


D&tmlr 


100 


1 


... 


101 


13 to 14 


the regular 
order will dis- 


1915-16 


VIII 


Maintwar , 


82 


1 


... 


83 


13 to 14 


appear in the 
second rota- 


1916-17 


IX 


Ditto 


96 


... 


3 


99 


14 to 15 


tion. 


1917-18 


X 


Ditto 


92 


1 


I*. 


93 


15 to 16 




1918-19 


XI 


Sahlra . 


130 


a 


... 


133 


12 




1919-20 


XII 


Ditto 


106 


■" 


... 


103 


11 
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It is evident that, if an eiual yield were required from year to year, th.9 exoeBi 
-felling rendered necessary by the superabundance of rmture crops should be spread 
ovor several years instead of being carried out in 1839-90. 

8, Conversion of irregular forest into coppice.— In the fore- 
going example it has been assumed that the forest had 
already been under coppice treatment, and that consequently 
there existed on the ground a more or less complete scale of 
age-classes. Generally speaking, however, this is not the 
case in India ; and the crop to be dealt with not infrequently 
consists of an irregular and inferior or partially ruined 
needling forest or scrub. 

In any case the forest must offer one of two conditions. 

The number of young trees in the growing stock is either 

sufficient or insufficient in view of reproduction by coppice 

•shoots. In the former case the conversion of the crop into 

coppice offers no difficulty. It will first be necessary to 

■decide on the asre at which the coppice, when created, should 

be exploited. This, unless there are in the neighbourhood 

•coppice forests of the same kind, must be more or less a 

matter of guess-work. Having decided on the age, the area 

to be worked would be divided, in the manner already 

explained, into as many coupes as there ate years in the 

rotations, and one of these coupes would be clean felled each 

year. 

In dealing, however, with a mature or over-mature crop 
incapable of being regenerated by coppice shoots it is neoes- 
•sary to regenerate by seed with a view to constituting a new 
crop which could be converted into coppice while still com- 
paratively young. lor this purpose the forest should, as in 
the former case, be divided into as many coupes as there are 
years in the age at which it is proposed to exploit the cop- 
pice, and the regeneration, either by natural or by artificial 
means, of one or two of these coupes should be taken in hand 
■ each year. In this way there would in due time be brought 
into existence a complete scale of age-classes which .could 
then be converted into coppice as in the first example. In 
both cases cuttings would be prescribed in a table of fellings 
-such as shown at page 77. 

9. Supplementary regulations : preserving belts of trees,— It is 
always useful to preserve belts of trees — which sometimes, 
for olimatic reasons, are of considerable breadth — along the 
roads, main division lines of boundaries of the simple coppice 
compartments. Such trees are useful in many ways; they 
protect the coupes, furnish seed, and, when required, act as 
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boundary marks ; and they adorn the forest. The establish- 
ment of such belts, the species to be preserved, etc., should 
therefore be considered, and i£ necsssary should be prescribed 
in the working-plan. 

10. Works of improvement,— The works of improvement 
required in ooppioe forests are generally limited to the 
re-stocking of blanks, which are common enough in such 
forests, and in some cases to the construction of ditches or 
fences for the exclusion of cattle. Ooppioe forests are not 
likely to be formed except for the supply of f uel in the 
immediate neighbourhood of villages and of large towns, and 
therefore in situations exceedingly liable to trespass. A 
ditch or a wire fence is often the cheapest way of putting a 
•stop to cattle trespass which, in view of the short intervals 
at which the stock in ooppioe forests is renewed, is a grave 
danger. 

^Section III.— -The working scheme under the coppice- 
selection METHOD. 

1. The general -working scheme.— The coppice-selection 
method of treatment, a selection method in which reproduc- 
tion is obtained by coppice instead of by seed, is believed 
to be only applied in India in the treatment of. bamboos, of 
which the " culms " may be compared to coppice shoots, 
Such fellings may ba carried on simultaneously with those 
under whatever method of treatment is applied to other 
species in the forest where the bamboos are growing. The 
whole bamboo producing area, or so much of it as it is 
desirable to exploit, may be divided into two or three ooupes, 
which are visited in turn every two or three years, as the 
case may be, care being taken always to leave a certain 
number of shoots in each clump, as well as all new shoots 
under tw o years in age. 

Such fellings are organised and prescribed by area in 
the way, that would be followed for simple-coppice worked 
on a very short felling rotation. The possibility regulates 
itself ; and all that is required is to parcel out the area into 
two or three coupes to be worked iu regular rotation. 

Section IV. — The working scheme undeb the branch 

COPPICE METHOD. 

1. The general scheme. —la certain parts oF India, notably in 
hilly or mountainous countL-y, the inhabitants practise 
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pruning or lopping off branches of trees for firewood and, 
manure or for fodder or litter for their cattle. Where this 
practice prevails, the transport of timber to a distance is 
frequently out of the question, and there is often conse- 
quently more material than the people can utilise, while 
fodder during the winter is urgently needed. In such oases 
the method cannot be condemned, as it is perhaps the sole 
means of furnishing the fodder required ; and it may, there- 
fore, sometimes be necessary to reoognise it as a justifiable 
modification of the coppice method. Conifers, which in the 
Himalayas are often treated in this way, do not of oonrse 
throw out shoots like broad-leaved genera; but the smaller 
branches left and new shoots springing from buds on those 
branches replace those removed. When neoessary, the 
working of forests acoording to this method may be organised 
in the same way as for ordinary coppice on a, short rotation 
of from 5 to 10 years. 

S. Modification of tlio bfanch-coppico method.-— In the pasture 
grounds of some countries there is practised a modification of 
this method whieh consists in pollarding all the trees at a 
height of 5 or 6 feet from the ground, so that the young 
shoots produced may be out of reach oi cattle. These shoots 
are removed a few at a time, as in the coppice-selection 
method; and the working-plan consists in dividing the 
area into a few coupes to be cut over in rotation, and in 
limiting the size of the branches to be cut. The larger 
branches bear seed from which a sufficient number of young 
trees are produced to replace the old pollards as they decay j 
but reproduction, however sought, necessitates the exclusion 
of cattle until the young trees grow out of reach. 

Section- V.— The working- scheme and the calcht-ation 

OE THE POSSIBILITY UNDER THE METHOD OE COPPICE 
WITH STANDARDS. 

l. General working scheme.— The method of coppice with 
standards is applied in exactly the same way as simple 
coppice, the difference between the two methods — a very 
great one — being in the selection and reservation of the 
standards. The exploitable age is calculated for the under- 
wood only, and in the same way as in the case of simple 
coppice : the age of standards removed being then always a 
multiple of the number of years in the coppice rotation. 
Generally, however, the underwood is felled at a more 
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advanced age, than in simple coppice, as this procedure 
tends to lengthen the stems of the reserves and has "other 
advantages,, The "possibility is prescribed, as in simple 
coppice, by area, but with the addition of a rule regulating 
the constitution of the reserve of standards : that is to say,. 
prescribing the number of stems of each species and of one- 
rotation which must be reserved at each exploitation, and 
specifying the Trnmbet- o? xAfei stems to \ye> ielle'l. 

S. Beservatioii of standards.— The characteristic of the 
method lies in the reservation of the standards, and the value 
and exact constitution of this reserve must be determined with 
great care.' The number and proportion of each class of 
standards have, therefore, to be decided. The total number 
of all classes that can be retained is limited by the fact that 
standards should remain isolated after they are first marked 
and until they are felled. The maximum number per acre 
is, therefore, the area of one acre divided by the average 
area covered by the crown of one mature standard ; but the 
number that is reserved in practice depends on the species 
both in the reserve and in the coppice. As regeneration 
is principally obtained by means of coppice, the cover of the 
standard trees must not be of a bind to unduly interfere 
with the development of the stool shoots. Provided no such 
interference occurs, the greater the number of standards the 
better ; as this reserve enormously increases both the capital 
value and the revenue. The value of the coppice, as com- 
pared with that of a fully established reserve of standards, is 
insignificant. 

The following example exhibits the method by which the number of standards 
can bo arrived at, and the influence of the reservation on the revenue and capital value 
of the forest. It -will be assumed that the length of the rotation is 20 years ; that the 
maximum ago up to whiob. the standards oan be preserved is 80 years; and that it Las 
beeu found by experiment that the cover of the trees of different ages is as follows ;— 

Square feet. 

Trees of one rotation or 20 years eaoh. „ , , ,30 

j, two rotations <I0 „ .... 160 

„ three „ 60 „ .... 400 

four „ 80 „ .... 600 

The nnmbor of square feet in one nora is 43,560 j and as -^-=72, a ctopot. 

that number of trees of 80 rears old would form a complete crop on »ne aore. Let us 
suppose that, in view of this and From observation oil 'he spot, it h> decided that the 
total number of standards per acre should not exceed about 40 trees, and that trees of 
from 60 to 80 yeai-B old have attained the most useful dimensions they can reach 
while sound; aUo that it lias' been estimated that only about a th>rd of the stoma 
first reserved can be again reserved with advantage at the seuond rotali >n, and «o as 
regards these again. There should, th -re'ore, be reserved at Qaoh. exploitation — 
27 stmidards of one rotation. 
9 » » twn rotations. 

3 „ „ three „ 

G 
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As soon as the capital was constituted the number of stand ai'ds to be felled at 
each exploitation would, therefore, be : — 

Trees of one rotation, felled 0, reserved , , . 27 

„ „ two rotations , „ 18, „ . . ■ 9 

it is three „ „ 8, », • • » • 3 

ii i, tour ,, ,i 3, „ s a t o 

"When the capital was fully constituted and jusi before each coupe was felled thore 
would be per acre [in addition to the coppice containing 27 standards of one rotation 
about to bo reserved and covering an area oE 810 sgnare feet) ;— 

Square foot. 

27 fcioes of two rotations covering « ', , 4,050 

9 „ „ three „ „ .... 3,600 

3 „ „ four „ „ .... 1,800 

Total abisj. oovebed , 9,450 

The maximum area covered by the standards, inoluling that oovflrolby the 
trees about to be reserved, would, theref >re, oaly amount to one-fourth of tin total 
area. For the particular speuies concerned it would, by hypothesis, have already been 
ascertained that the room left for the coppice growth is sufficient. 

Ab regards the effect of: the reservation on tha oapital value of the foreat and on 

the revonue, we may assume tbe net value of the tree oE 49 years old to be R5, of 

60 years old RIO, and of 80 years old R20 ; and that an acre completely stocked 

with simple ocppioe 20 years oil produces at each falling ii neb profit oE filOQ. Tua 

There wojld be felled at each coupe — effect of the reservation of tho standards would 

ft a therefore be to rake the not value of each ono» 

a troee, 40 yeais old @ 5=99 aore coupe when the orop is matu r e from filOO ta 

% « *? » ■> ■■ JS=JJ R286, and the net annual revenue par acre from 

" W °l!!; K5 to B14|. Capitalised at 4, per oent. the value 

210 of the forest cropped with simpla coppice would be 

Cojpioe Hioo-^^r^-ra E125 P° r noro > while with standards, the value 

* ),6UU would bo K38Q. The results may in many 

— cases bo even moro favourable to compaund oop> 

TOWl . 28 tt p]DB , 

In selecting the standards attention is paid to their origin, 
their species, their shape, their condition of growth and theip 
position in the crop. Seedling poles should be preferred to 
coppice, because they are longer lived. Where, however* 
seedlings are not found, sound shoots from young and small 
stools may be chosen. Only such species as furnish 
valuable timber should be reserved; inferior trees should not 
be selected. It • is not necessary to reserve the prescribed 
number of standards in every acre or coupe: only well- 
shapen, straight, sound and vigorous stems should be 
.chosen, and they should be selected in places where it will be 
possible tor them to thrive. This should all be prescribed 
in a regulation attached to the statement of fellings. 

8. ' Supplementary rogulatltms.— -The .importance of a nume- 
rous and well-constituted reserve, formed chiefly of stems 
which have sprung from seed, has been explained. There 
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is, however, a likelihood of th.3 seedlings not being forth- 
coming owin» to their being suppressed bytb.3 fastar growing 
coppice. Means are, therefore, sometim33 taken to foster 
them by cleanings during the early years of their existence. 
Such cleanings are frequently conducted— every year or 
every two or three years accarding to the species and the 
rate of growth— until ths coppic3 has attained a certain age, 
5, 10 or 15 years, when they are as a rule discontinued. In 
certain instances it may be advisable to make a thinning 2 or 
3 years before the coppice is felled, in view to the better 
development of suoh stems as will probably be seleoted for 
standards. 

4. Conversion of irregular higU forest into coppice witk stand- 
ards. — This conversion, except as regards reserving standards, 
can be done in exactly the same manner as has been ex- 
plained with regard to simple coppice. If there is a suffi- 
ciency of young trees capable of producing coppice shoots, 
the conversion can be commenced at once, the forest being 
divided into coupes to be felled in rotation, just as if these 
coupes already contained coppice growth. Otherwise it will 
be necessary first to constitute youug crops which can then 
he operated on as in the former oase. The young growth oan 
either be obtained naturally by regeneration fellings or arti- 
ficially by sowing or planting. The reservation of the 
standards obviously presents no difficulty. The stems it is 
wished to retain are immediately selected, and the reserve 
■constituted. Even where the crop is so mature that it is 
necessary, before applying the new method, to obtain a 
young growth, trees should be maintained with a view to 
constituting the reserve with the desired proportion of older 
stems when the coppice fellings can be begun. The possi* 
biiity, which will be by area for coppice conversions when 
undertaken direct, may be calculated in the same way as 
•already sfated for ordinary coppice fellings. 

5. Transformation of simple coppice into coppice with standards. -~ 
The operation of converting simple coppice into coppice 
with standards is very simple; but, in order to produoe the 
-desired capital, it has to bespread over as many rotations 
as are necessary to obtain standards of the oldest age desired. 
It merely consists in the reservation of the required number 
and kind of standards in each coupe. Beyond prescribing 
the reservation of standards, no change in the working-plan 
would be required. Tiie fellings would otherwise be ou* 
.ganised as already explained. 
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Section VI. — The working scheme under the method 

01? CLEARANCES. 

1. General working- sclicme.— This method, as already ex- 
plained, includes several different forms, vig., clearings on 
adjacent areas, clearings on alternate) parallel strips, and clean 
fellings •with artificial regeneration.' In all these modifb 
cations the possibility is .determined by area, as in the 
method of simple coppice, and the number of coupes, if 
annual, is in each case made equal to the number of years, 
in the exploitable age; if biennial, to half the number of 
years, etc. The fellings are, however, prescribed with some 
slight differences in each of the modifications. 

In the system of clearings on adjacent areas the exploit- 
able age having been determined, the whole area is divided 
into as many coupes of equal fertility or equal resources 
as there are years in the exploitable age, or } if necessary, 
into one-half or one-third as many biennial or triennial 
coupes, one of which would be felled every year or every 
two or three years, as the caso might be. The clearances 
made may be either clear fellings, or a certain number of trees 
may be reserved to grow to a larger size and to assist in the 
regeneration by the seed they shed. Where no trees are 
reserved, natural regeneration by seed can only bo secured 
from seed shed by adjacent trees, and the average area of 
the clearances should, therefore, he small. 

The object of the strip system, which is the same in 
principle as that of the method of adjacent areas, is to ensure 
natural regeneration taking place over large areas. With 
this object long narrow strips are marked out on the ground, 
and every alternate strip is cleared until the whole area lias 
been traversed, when tlie alternate strips, omitted at the 
first passage of the cuttings, are clean felled in their turn. 
By these means a newly felled coupe has, as it were, a hedge 
of seed bearing and sheltering trees on either sid» of it. 
Larger areas may obviously be felled -without risking failure 
of reproduction than in the case of the method of adjacent 
areas, and as in that method reserves may be left if 
desirable. 

The system of clean' fellings with, artificial regeneration is 
applied in the same way as tlie method of clearings, except 
that, instead of trusting to rr prod notion from seed falling 
from the reserved trees or from the aijaecnt forest, the area 
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felled is planted up or sown each year. The size of the 
coupes may obviously be as large as can conveniently be 
re-stoolced artificially ; and, unless re-stocking fails, the ideal 
or normal typo of forest may be approached very closely 
under this method, The cost and difficulty of successfully 
re-stocking large areas are- the chieE drawbacks to its 
employment. 

Section VII.— The working scheme and the calcu- 
lation 01? THE POSSIBILITY UNDER THE METHOD Off 
STOKErED FOREST. 

1. General working sclicnic—In applying this method the 
number of stems of each age or size-class to bo reserved must 
be decided ou. This number is deduced from the area covered 
by the crown of the averago'tree of each size-class and from 
the rate of growth. The difference in age between each class 
is, we may assume, equal to the length of the felling rotation s 
and the classes must be formed so that the trees of one class 
will attain the dimensions *of the next' higher class during 
that interval. Or, if preferable, the size-classes may first he 
deoided on, and the length of the felling rotation, based on 
the rate of growth, may be made to correspond. 

Thus suppose that the diameters of tlio size-classes determined, on. are s below 
J,' I' to l'j 1' to 1J', 1^' to 2', and over 2 feet ; that ttoas of 2 feet diameter have 
attained their maximum utility} and that tho rate o£ growth is such that in about 
30 years the trees of the lowest dimension in one clisa attain to minimum size for 
tho next higher class. This period of 30 years would, therefore, be taken as tha 
length of tho foiling rotation. In such a fnrosfe the capital, when normally constituted, 
would consist of four age-clnsses, each occupying one-fourth the total area. Thus in 
one acre, containing 43,560 squire feet, each age-class would cover one-fourth of this 
area, or 10,890 square feet. There would bo no crops composed of trees over 2 feet in 
diameter, as in theory these would be exploited as soon as they reached that size i— 

Glass I, stems over 2 feet diameter, occupying . » Ail. 

„ II, „ „ 1| to 2 feet diameter, occupying ■ 10,890 square feet, 

,, -Itl, ji » -t „ 1q „ j, » • XU,oJu „ ,, 

„ rV, „ „ i „ Hoot „ „ . 10,890 „ 

,, V, „ „ below § „ .. . . . 10,890 „ „ 



Total, . 43,560 

In order to ascertain the nu'nto of stam? oE each diss, it would t>a necessary to 

measure the areas covered by the crowns of the average trees in each class. We will 
assume these areas to be as follows :— « 

Class I 900 square feat. 

,,11 . ft e a a e ' • e 0*30 ,, , 8 

,, 111 e » * « » « « e 400 t t it 

„1V I • • • - • " a i.UU tr if 

,, V (dominant stems) , « , <, « 25 „ ,» 
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The number of trees of each class, when the capital has been constituted, is; 
evidently the area covered by the class (10,890 square f tot), divided by the average 
area covered by one crown of that class ; and would, therefore, be as follows :— 



Class 



I 

II 
III 

IV 

y 



trees. 

17 „ 

27 „ 

108 „ 

436 „ 



In the crurse of 30 years, according to the assumption made, all the trees in each 
class attain the next higher olass, If, therefore, dining this interval we fell the- 
difference in numbers, the capital will remain unaltered. This operation maybe- 
tabulated aa follows :— 



Cubs, 


Felled. 


Ilosorvod, 


Toaui. 


I . 


... a * g . 


17 


17 


II . 


..... So 


10 


17 


27' 


Ill . 


.«.,... 


81 


27 


108 


IV . 


o . q . . . . 


328 


108 


435 



age-class 



At the end cf the thirty-year period the crop on the ground would, thus be the 
normal capital, The place of the young growth in class V at tho commencement of 
the period would be taken by a new stock of seedling which would occupy one-fourth 
of the area, i.e., tho portion not covered by the standards reserved. 

This method is applied in the same way as the selection 
mefchod. Hie forest is divided into whatever number of 
annual or periodic coupes the felling rotation requires, and 
the number of trees to be felled each year is prescribed. 
The number of stems to ho felled in each size or 
should be stated. 

When first applying such a method to a forest, the num- 
ber of stems to be felled would not of course, as in the 
example given, be the difference between the numbers of 
trees in the various classes. In such a ease, the number of 
stems to he left on the ground having been determined in 
the manner explained, reference would be made to the 
results of the enumeration, and the number of trees to be 
felled would be deduced therefrom. 

Thus, suppose an enumeration of tho block or compartment to be exploited, con- 
taining 200 acres, gives the following results :— 



ClaBB 



I 

II 

III 

IV 

V 



470 trees ; 


or 2 trees per aore. 


. 5,656 „ 


w 28 ,, „ 


B J o f 388 jj 


i) 17 * ,1 H 


. 2fi,690 „ 


„ 133, - „ t , 


.127,400 „ 


„ 637 ,, » 
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In order that the capital should bo constituted in the manner required, it Would 
be necessary at the first operation to fell and reserve, on an average per acre of the 
coupe : — 

Of Class I trees; to fell 2 trees j reserve '» « « trees. 
a 11 ii si 11 jj » « « * 17 f t 

» HI » n u ]| a o a 17 „ 

„ IV ii ii 15 it ,) ft 6 « Ho t t 

Thera wonld be rosorved of Class IV 118 trees, instead of 108, to make np for the 
deficient number of trees reserved in Class III. 

It need hardly be said that, when a mixed crop is dealt 
with, the felling of each species should not he separately 
prescribed as has been sometimes done in Indian working- 
plans. At most the relative proportion of each kind should 
be prescribed. This "storayed forest " method of treatment 
has been seldom described, though it has been largely 
applied in certain parts of Prance. It is stated to be parti- 
cularly wellsuited to hill forests, in which the unoovering 
of the soil leads to a deDse growth of forest weeds and thus 
prevents reproduction. 

Section VIII.-— The working scheme and the CALCU- 
LATION 03? THE POSSIBILITY TTNDElt THE METHOD 01 
SELECTION FELLINGS. 

1. The genera! working solieme.—The method of selection 
fellings consists in felling here and there, as they are found 
growing and according to certain cultural rules, such of the 
exploitable trees as it is calculated 'will not exceed the pos- 
sibility of the forest. Theoretically, every acre of a selec- 
tion-worked forest should be felled over each yearj but, as 
the trees felled would be so scattered that it would often not 
be profitable to remove them, it is usual to fell over a 
portion of the area each year and thus work over the whole 
area in a given period, or felling rotation, at the end of 
which the portion first worked is again taken in hand. The 
working-plan thus prescribes the number of years in which 
the whole area is to be worked over, that is, the felling 
rotation; the area which is to be worked each year, or 
during a short period of years ; and it limits the quantity of 
material to be removed, annually or periodically, to the total 
production over the whole area during the year or period 
concerned. 

Thus tho working-plan might be to the effect that eaoh year there will be felled 
by the selection method, on one-tenth of the area of the forest* such and snob, a 
number of trees. 
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. s. Long tli of the felling rotation.— The' first step towards 
introducing order in the working consists in restricting the 
locality to he worked over each year or period to a definite 
area. The object of this is to keep the extent of each separate 
felling within manageable limits ; to conduce to effective 
supervision of the work ; and to render the extraction of 
produce easier and less expensive. Theoretically, every acre 
of the whole area ought to be worked each year . by the 
removal of the exploitable trees. But this would not be 
practicable ; as the trees to be felled would be scattered oyer 
so large an area that it would not be profitable to remove 
them. It is, therefore, necessary to decide what time may 
be allowed to elapse between successive fellings in the same 
place, and having determined this, to divide the forest into a 
corresponding number of coupes, one of which , will be 
exploited each year or period. 

Where the possibility is calculated by the usual Indian 
methods and prescribed by number of trees, it may be found 
convenient to make the length of the felling rotation equal 
to, or a sub -multiple of, the average number of years 
required for trees of the lowest girth of the second class to 
attain the lowest exploitable size. In other cases it may be ' 
found that the felling rotation should, in order that the 
working-plan may be as simple in construction as possible, 
be a sub-multiple of the exploitable age. This can easily be 
done by slightly enhancing or reducing the calculated 
exploitable age. There is nothing wrong in suoh an adjust- 
ment ; for it is ridiculous to suppose that the calculated rate 
of growth is so accurate that a variation of a few years either 
way will make any material difference. 

Within limits, it is a matter of comparatively small im- 
portance from a sylvicultural point oE view at what intervals 
of time fellings are repeated in the same area. With a short 
as compared to a longer interval, the area gone over at each 
felling is larger, and the quantity of produce removed is less 
per unit of area ; while the crop has a shorter time in which 
to recover from any injurious effects attributable to the 
operation of felling. Praotioal considerations, as regards 
transport, supervision, etc., should for the most part deter- 
mine the question. The interval should be long enough to 
prevent injury to the crop as a whole from the too frequent 
repetition of fellings in the same area, and should be suffi- 
ciently short to enable dead or dying trees to be removed, 
in good time.* In some Indian working -plans as long an 
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interval as 30 years has been adopted. Usually, however, not 
more than 10 or 15 years is taken; and, where the demand 
is intense, even a shorter interval may he adopted with 
advantage. 

The ahove considerations may be expressed in the form 
of rules as follows : — 

(i) The felling rotation roust be short in. order to 
permit of the extraction of deteriorating trees 
before these lose their value. 

(ii) The length of the felling rotation must be suffi- 
cient to repair all damages which may have 
been caused in felling over the area and in. 
extracting the produce. 

(iii) A very short felling rotation may give too large 
felling areas, and thus inordinately increase 
the cost of extraction. 

(iv) A short felling rotation may necessitate too fre- 
quent re-enumerations, which unnecessarily 
increase expenditure. 

(v) A long felling rotation may lead to too heavy an 
exploitation in each felling area. 

(vi) The felling rotation should either be made equal 
to the average number of years required for 
trees of the lowest girth of the second class to 
attain the lowest exploitable size, or the fell- 
ing rotation should be a sub-multiple of the 
exploitable age. 

The determination of the f filing rotation and tho corresponding division of tho 
forest into coupes is essential to methodical working. In some cases, in India, the 
application of tlie selection method lias morely consisted in the prescription of 
certain cultural rules with on t any annual coupes. Such plans miss the point: they 
do not serve what ought to ho their chief purpose, namely, the introduction of order 
into the working. 

3. Period for winch fellings are prescribed, — .The fellings 
should always be prescribed for one or more complete felling 
rotations as in that period they should pass over the whole 
area of the working»circle. 

4. Area to be operated on — The area to be taken in hand is 
determined, as has been described for simple coppice, by 
dividing the working-circle into as many areas of equal 
forest resources as there are years -or periods of years in the 
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felling rotation. There is, however, this difference that these 
areas are often — for instance in a mixed crop for which one- 
species out of many is exploited— exceedingly large 5 so that 
Instead of each block containing a number of coupes, each 
coupe may, in some cases, include a number of blocks or 
compartments, 

5. Order to lie followed in the fellings — The order of the 
fellings is of less importance in the selection method of 
treatment than in any other. It will, however, generally be 
convenient — and there will rarely be reasons for adopting 
another course — that; the fellings should follow one another 
in regular order on the ground. 

6, Ike Possibility : Limitation of the fellings.— The limitation 
of the material to be removed may be effected in several ways, 

viz. s — 

(a) by cultural rules : the principal fellings being in 
addition limited to over-mature trees or to 
trees above a given exploitable girth ; 

(#) by prescribing, in addition to cultural rules, the 
quantity of material, to be felled, either by 
number of trees or by volume. 

(a) Fellings limited hy cultural rules. — The cultural 
rules prescribing the;, method of making the fellings should 
be easy to understand and of general application ; and they 
should also ensure that, as far as possible, more material 
than the forest produces will not be removed. Where the 
demand and consequently the fellings are very light nothing 
more is required than to fix the diameter below which trees 
must not be felled, or to limit the fellings to the removal, 
here and "there, according to the principles of the selection 
method, of such trees as are over-mature or are above a 
certain girth. 

Such general rules sufficiently limit the fellings where 
the crop is already constituted according to the selection 
type or where there is a good executive staff. But where* 
as often happens, this is not the oase, there is danger of such, 
simple rules being unintelligently or unscrupulously applied. 

To meet the difficulty it is well, when dealing -with large irregular foreBt mnsseg, 
to supplement, as in the following example, the general rules by MntB or directions,, 
coaveyed in the " Remai'lts" column of the description of eaob. block, regarding the 
nature of the fellings to he made ',— 
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The cultural method of organizing selection-worked 
forests is especially applicable to the irregular and partially 
ruined condition so frequently to be dealt with in the forests 
of India, where enumeration surveys would often be waste 
of time and money. The method is also applicable to forests 
in which it is merely desired to retain the coyer. In the 
latter case, the fellings would, of course, be limited to the 
removal of dead or decaying trees. 

But the method enforced in the manner explained 
above is attended with the drawback that there is no means,, 
other than by personal inspection, of checking its correct 
application. The only extraneous control that can be 
exercised over its application is with regard to the 
area exploited ; and all the prescriptions on this subject 
might be rigidly adhered to while tbe far more important 
cultural rules were being misapplied. Hence, where possible, 
it is always preferable to determine the quantity of material 
that may annually or periodically be removed with safety,, 
and to limit the fellings to this maximum quantity while 
subordinating them to cultural rules. 

Tims the fellings might bo limited to the removal o£ the exploitable or matnre- 
trees existing in the forest in the time which it takes to replaoe them. 

TLo natal ev of first class trees existing' in the forest having been ascertained by 
enumeration, as well as the number of years required for trees of the lowest girth of 
the seoond class to attain the lowest exploitable size, the maximum, number of trees) 
which it may he possible (subjeot to sylvioultural considerations) to cut annually msy 
then be? determined by dividing the former figure by tbe latter. 
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(&) Possibility fiooecl by number of trees or by volume. — 
The number of trees or the volume oL : material which is to be 
felled may, when precision is required, be calculated in a 
■variety of different ways. It will be sufficient here to indi- 
cate one or two practical methods, which have found appli- 
cation in India and elsewhere. The various methods to be 
dealt with may be classified as follows :— < 

Possibility by number of trees — 

(i) Limitation of fellings determined by rate of 
growth ; 

(ii) Brandis' method. 

Possibility by volume—* 

{Hi) The Prench method ; 
(%v) Von Mantel's method. 

The proscription of the possibility by volume possesses 
the advantage that it secures a more equal outturn from 
year to year; but this in India is oiten a matter of com- 
paratively small importance. On the other hand, the appli- 
cation of the volumetric method requires nice calculations 
based on exact measurement and enumeration of the whole 
standing crop ; and this difficult and expensive undertaking 
must be repeated periodically. Por this reason, and because 
frequently in a mixed crop only one species is exploitable or 
only trees of largo sizo are saleable, the volumetric method 
is in India under present conditions of forestry inferior to 
that of prescribing the possibility by number of trees. 

•(») Limitation of fellings determined by the rale of growth. 

Ifc was explained, when dismissing at pages 2-t and 26 the 
formation of the growing stock, that, in a normal forest, 
the number of trees which attain exploitable dimensions in 
a given period practically represents the possibility of the 
forest for that period. As it is possible to estimate, for a 
short period in advance, the number of trees in a forest 
that will become exploitable and to determine with some 
accuracy whether the crop approaches the normal type or 
not, the principle may, in some cases, be usefully applied 
to seleotion working ia forests in which the trees can be 
•enumerated. 

Suppose a forest in which trees of all ages aro Well represented and fairly evenly 
distributed, and ia which the rate of growth is such that in tho course of 30 yeaxs 
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trees of k\ feet girth attain the minimum exploitable girth-limit of 6 feet. In tlve> 
course of 80 years all the trees now 4^ to 6 feet in girth would be removed. Pro- 
vided, therefore, that trees of all eizes now from 4^ to 6 feet girth were properly 
represented in the crop, and were felled as they attained to 6 feet girth, the annual 
possibility would theoretically amount to ono-lhirtieth of thu total number of trees 
above 4J feet in girth standing in the forest. In practice since the exploitable siza ' 
is a minimum only and since merely a portion of the forest is gone over annually, 
a stoek of exploil able trees bas to be accumulated and the possibility is necessarily 
something less, as will be explained in the example given bolow. 

As an adjunct to cultural rules, and subject to suck 
restrictions as common sense and knowledge of sylviculture 
dictate, the principle here sketched may often be applied with 
advantage, It may even, with some sacrifice of accuracy, 
be used to limit the fellings in forests in which, for any 
reason, it is inexpedient or impossible to carry out 
complete enumeration surveys in advance of the working. 

In such cases, all that is necessary is to determine 
the average rate of growth of the principal species when 
approaching maturity and the length of the felling rotation, 
and to prescribe by a simple rule the proportion of the trees 
above certain dimensions growing in each coupe that may be 
removed in each felling. 

ThuB, suppose that for the forest dealt with in the last example it were dettr- 
mined to work over the whole area in ten years by animal coupes of one-tenfch 
of the aTea. Each of these coupes, it might ba assumed, would contain about one- 
tenth of the trees growing in the whole area, so that to fell one-third (that is ten 
times one-thirtieth) of the exploitable trees in a coupe would be equivalent (aB 
regards the number of trees felled) to the felling over the entire forest of one- 
thirtieth of the stems exceeding a certain prescribed minimum nirth. TMf, 
■ however, pro-supposes that the accumulation of trees C feet in girth and over is 
such that the requisite number is available on one-tenth of the area and does not 
justify the felling of trees over 4| bat less than 6 feet in girth. A rule, therefore, 
prescribing that there will he felled eatTi year on one-tenth of the area, in succes- 
sion, one-third of the total number of trees offror.i 4§ to 6 feet in girth growing 
on that area, provided no tree ia felled before it attains the exploitahe size, would 
in the restriction of fellings, have much the same effect aa if the whole of the trees 
in the foiest were counted in advance and the exact number to be felled each year 
were prescribed. 

It is unnecessary to discuss in detail either the errors 
involved in this method or the cases in which it is applic- 
able. There are undoubtedly many instances in which the 
method might be applied, and in which it would lead to 
better results than any attempt, with the means usually 
available in India, to enumerate in advance the whole stock. 

■ (ii) Brandis* method. 

The principle explained in the preceding paragraph 
may also, it is obvious, be applied to the results of an 
enumerafion of tbe growing stock made in advance of the 
exploitation. The number of trees of each kind and size-Class 
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and their rates of growth being known, it is possible to esti- 
mate with fair accuracy the number that will pass from one 
size-class to the next higher class, or that will become ex- 
ploitable in a given period of time. The average number of 
trees that will be available annually for felling during this 
period is thus known. 

As an example, suppose a forest at presont containing the following stook of 
exploitable trees, and in which tho average annual diametral increase oE the stems 
when approaching the exploitable size of 2 foot in diainoter is 0*2 inches— 

Class I over 24 iuehes iu diameter . , 24,741 trees, 

„ II 18 inches to 2<l „ „ . 17,867 „ 

„ III 12 „ 18 „ „ , 19,467 „ 

„ IV 6 „ 12 „ „ , 192,827 „ 

„ V Mow 6 „ „ , 968,000 „ 

In the course of 30 years the growth in diainoter of the largor trejs will bo 02 X 
S0=6'0 inches. Consequently in that time the trees oE Class II, now 18 inches to 
"24 incheB in diametor, will be replaced by those in Class III j they may thoreforo be 
removed. Most of them will have attained the exploitable diametor, but a certain 
number boing suppressed or crowded out may, unless foiled while etill below the ex- 
ploitable sizs, be ultimately unutilisable. Assuming, therefore, the stools to bj com- 
plete and normal, wo may theoretically fell in the course of 30 yoars, without exceeding 
the possibility, all tho trees now in Class I and II, that is to say, 21,741 + 17,867 = 
42,608 tieeB or at the rate of i?^?i == 1 ( 420 trees a year. 

In the preceding remarks it has been assumed that the 
crop contains a sufficiency of trees of the lower age- classes. 
But in a forest where, for example, most of the trees are 
matuted or are approaching maturity — and, this is the condi- 
tion of crops which have not been worked or have been much 
underworked — fellings determined in this manner would 
remove in a single period not the possibility but practically 
the whole forest capital. 

In India it has sometimes been the practioe to base the 
calculation on the number of trees already exploitable, and 
to limit the annual fellings to this number divided by the 
number of years in which all the stems in the next lower 
size-class will become exploitable. Thus, in the above 
example, the annual fellings might be limited to 24,741 
divided by 30, or to 825 trees. 

In other cases, where the younger age-classes are suffi- 
ciently well represented, the possibility has been arrived at 
by dividing the exploitable trees together with a proportion 
of those to become exploitable during the felling rotation by 
the number of years in that rotation. 

The calculation can, however, be made in a less crude 
fashion. Supposing that the ages are evenly graduated, 
the average number of trees that can attain exploitable 
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■dimensions each year in the immediate future is the total 
number in Class II (the size-class nest below that of which 
all the trees are exploitable) divided by the number of years 
required for trees of the lowest dimensions of this class to 
become exploitable. This is then the possibility of the crop 
for the time being ; and it must be estimated — from the 
average production of other similar forests for instance — 
whether the result so obtained is above or below the normal 
or potential possibility, and the number oE trees to be felled 
should be increased or diminished accordingly. With a 
view to estimating whether the age-classes are suitably 
graduated or not, the number of trees in Class II may be 
compared with those in the lower and higher classes, Finally, 
as regards the sufficiency or insufficiency of the stock already 
exploitable, it must be remembered that, in a normal forest in 
which the age-classes occupied equal areas, there would be no 
trees above the exploitable size on the ground immediately 
after felling,, and only one year's growth immediately before 
the next felling. In a selection- worked forest, owing to the 
trees of different ages being distributed all over the area, 
this would only be the case where the whole area of the forest 
was worked over each year. Ordinarily, however, as already 
explained, the entire forest is gone over in a number of years ; 
and consequently it is only on the portion of the area felled 
over twelve months previously that there is one year's 
growth of exploitable trees, on the next area there ,is two 
years' growth, on the next three, and sO on up to the limit of 
the felling rotation. Knowing, therefore 3 the number of 
trees of Class II which annually attain exploitable dimensions, 
we can calculate the normal exploitable stock and thus ascer- 
tain whether the actual exploitable stock is sufficient, insuffi- 
cient or superabundant relatively to the stock in Class II. 
If superabundant, the excess can be utilised at once or in 
several years according as the lower stages of growth are 
■sufficient or insufficient. If insufficient, less than the normal 
possibility should be removed. 

The crop already- taken as an example will seive to illnsfcrate this method of 
analysis. Thenumbcr of trees below exploitable dimensions, 18 to 24 inches ia 
diameter, being 17,867, the greatest number of trees_(tho 24,741 trees over 24 inches 
being already exploitable) which can attain exploitable dimensions each year in the 
immediate future is 17,867-4-30=596 trees. This number, divided by the wooded 
area of the forest expressed in acres, would give the average annual production of 
exploitable treos per acre. Assuming this area to be 1,200 acrva, the average annual 
production pBr aore would be 596~1,200=0'6 trees. It would be possible to compare 
this figure with that of other siuailur forests, and thus to ascertain whether tne 
production was above or below what it ought to be. Wo will supposo that it is found 
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to bo considerably in defect. It would follow that the forest is defioiont in trees of 
Class IIj and also it would appear of Class HI, as the number is about the same. 
C1b6S IV would, however, appear (a rough approximation only is possible) to bo well 
represented, and bo would Class V. Jt may, therefore, bo accepted that during (wo 
will assume) tlio next 60 years, until the crops of Class IV begin to ho exploitable, 
tho fellings must be mado with caution ; but that tho crop will ho thereafter fairly 
complete if not altogether normal. This interval of 00 years is in fact a preparatory 
period during which a provisional plan is required. 

As regards the sufficiency or otherwise of the existing exploitable; stock, we will 
suppose the, felling rotation adopted to be a very lonsr ono, say SO years, and that the 
whole area is sub-divided into 30 portions oaoh approximately equal in extent. Every 
year there would pass from Class II into Class I and become exploitable something 
less than 590 trees, or on one-thirtieth of tho area -■—- =- 19 trees. ConHcquently 

immediately before tho commencement of tho scooud felling rotation and ever after 
the exploitable stock on tho ground would be : — ■ 

On the area felled over 30 years bof ore, SO x 10 trees. 
., 29 „ 20x19 „ 

„ » 28 „ 28x19 „ 

etc., etc,, etc., 

» » » " M 2 x 19 ,j 

,s u ill i, 1 x 19 „ 

The total number of exploitable treos left standing would therefore bo— 
19X (30+29 + . ..+2+1) =8,835 troea. 
Therefore tho surplus stock ia 24,74,1—8,835 = 15,906 trees. 

As, however, the crop is defective in trees of Classes II and III, this surplus- 
ought, if the trees can be preserved in a healthy condition, to be utilised during the 
whole of the preparatory period of CO years. It wnuld, therefore, bo only permissible 
to fell 15,906-^00=265 trees of the surplus stock each year or, in all, 285 + 590, 
=861 as a maximum oaoh year. 

'lho foregoing discussion, as to tho sufficiency of the stock already exploitable, 
proceeds on the assumption that the stoolt of trees in Class II is normal. But suppose 
the maximum numhev of trees becoming exploit able each year, viz., 596, is below 
the normal production which should annually be about one troo an acre or 1,200 trees 
in all. In this case it would be desirable to preserve on the timund a corresponding 
stock which would bo, with a felling rotation of 30 years, — '|p{ 30+29+ .... 1 } == 
-Mil (30 -|-i )J|_ =18,600. Here again it would only be permissible to foil 

(24,741— 18,G0O)-~60=102 trees of Hie surplus stock each year dnrinj; the prepara- 
tory period j to that the fellings would he reduced to 102+696=abnnt 700 trees a 
yoar. Af.ain it might be that the exploitable stock is deficiant. If there were only, 
■we will suppose, 4(41 instead of 24,7 41 exploitable trees, an.i the stoolt required 
wore, as in the last cane, 18,600 treos, the foi est would be very deficient in mature 
stock. In the course of 60 yean-, the ixploitablo stuok nhmud be augmented by tho 
difference 18,600—4741 = 13,t 59 trees, or at the rate .iM!i- = 231 trees a year. 

In such a case, the number of trees in Class II remaining the samo as before, there 
ought not to be felled each year more than about 696 — 231=365 trees. 

(Hi) The French method. 

The melliod last, described meets the difficulty, so frequent 
m Indin. involved in calculating tlie possibility of a mixed 
crop containing only one or two saleable species, such as the 
teak forests of Burma, the deodar forests of tue Himalaya, 
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and many others. The more accurate methods employed in 
European forestry are not intended for such forests, and it is 
a question whether they can be made use of except where 
the whole crop is saleable. 

The simplest and most satisfactory of these European 
methods is the one which was first introduced into .France 
in 1883, and it has since then been applied to a large 
number of hill forests, treated under the selection system. 
This method is based on considerations similar to those which 
influence the determination of the possibility oE regular high 
forest, composed of properly graduated series of crops of all 
ages up to the number of years comprised in the normal 
rotation. These crops may be classed under one of three 
groups, each of which would obviously occupy one-third 
of the total area, viz.: — 

I. — Eull-aged crops, of which the ages will range 
downwards to two-thirds of the total number 
of years comprised in the exploitable age. 

II. — Medium-aged crops, of which the ages will range 
from wto-thirds to one-third the number of 
years in that age, 

III.— Young crops, aged less than one-third the num- 
ber of years in the exploitable age. 

It is evident that, in a regular high forest so stocked and 
in which the elements of production are everywhere identi- 
cal, a sustained yield will he assured if each group is in its 
turn regenerated during one-third the number of years in 
the exploitable age, The annual yield can, therefore, be 
determined by 'dividing the volume of material contained in 
the full-aged crops, with the addition, if possible, of its 
inorement up to the time of felling, by the number of years 
in one-third of the exploitable age. When a forest does not 
contain crops of all ages covering equal areas, it may be 
necessary to make transfers from one group to another, so 
that the areas to be exploited in equal intervals may be 
equalised. 

If for a regular be substituted a seleotion-worked high 
forest, it is still possible, notwithstanding the apparent 
irregularity of the latter, to distinguish in it these three 
groups, namely, of full-aged, medium-aged and young 
crops. But the areas respectively stocked with these three 
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'groups, instead of forming compact blocks, are scattered and 
intermixed in the most irregular manner throughout the 
forest. It is usually impossible to ascertain what area each 
group occupies ; so that it is necessary to determine whether 
the volumes of material in each group are in normal pro * 
portion to each other. It has been ascertained that s in a 
normally-stocked high forest divided as explained above 
into three age-groups, the volume of material in the crops 
of the second group is eojaal to three-fifths of the volume of 
the crops in the first group. 58 

Therefore, whenever in a selection- worked forest the 
volume of the material in the group of full-aged crops 
exceeds by two-thirds the volume of the group of medium- 
aged crops it may be admitted that these two groups cor- 
respond to the two similar age-groups of a normally-stocked 
high forest ; and if it is arranged to exploit the group of 
full-aged trees in one-third of the number of years corre- 
sponding to the age of the exploitable tree, there should be 
no decrease in the yield during the following period when 
the trees which at the outset constituted the group of 
medium-aged crops "will be felled. Furthermore, all risk 
of overselling may be avoided by omitting to take into 
account the increment of the full-aged crops during the 
period prescribed for their exploitation. 

In practice it is convenient to base the classification on 
some more easily ascertainable factor, such as the circum- 
ference or diameter of the trees, and thus prescribe the 
maximum size for trees in the groups of medium-aged and 
young crops. Usually the operation can be atill further 
simplified by determining the size corresponding to the age 
of exploit ability, and by assuming that the full-aged and 
medium-aged crops comprise respectively trees exceeding 
two-thirds the size of the exploitable tree, and trees from 
one to two-thirds of that size. The method ia very easy to 
apply in calculating the yield of selection- worked forests. 
Uirst, the age of exploitability and the circumference or 

* That this ia very approximately oorroct may be seen from fig. 3, page 24, by actually 
counting the reotangles representing tho production, or in a similar figure l>y assuming the 
overage annual growth, par aero to ho uniform and equal from year to year. If " a " be the 
area, ' v " the average annual production per Unit of aroa, and "r " the number of years in 
the exploitable age, tho volume of wood in the first group would be— 

t-^?_±-JI_ x -| i and in tho seoond group .1™ +i ™ . „ » 
a B 2 3 

Henoe Vpjn me of tvood in first grou p _ J + 1 _ , 
Volume of wood in second group fijrj ~ *• 
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diameter corresponding to it should be determined. Next, 
a valuation survey should be made and the trees and their 
volumes classed as follows : — 

I. — In the group of full-aged crops — -when they avo 
more than two-thirds the size of the exploit- 
able tree. 

II.— In the group of medium-aged crops — when they 
are between one and two-thirds that size. 

There is usually no need to count the trees which should 
be placed in the group of young crops. 

If, when the chsdfication is effected, it is found that the 
total volume of trees in Class I is greater by two-thirJs than 
the total volume iu Class II, it may he assumed that the 
crops are in the normal proportion. In this case, it will he 
understood from what precedes that a sustained yield will 
be assured if the possibility i< calculated from the Volume of 
the full-aged crops divided by one-third the number of years 
in the exploitable age. Since no allowance is made for the 
increment, it may safely he assumed that the yield so cal- 
culated need nevtir be reducd in subsaqueut revisions of 
the possibility, 

But the normal proportion of 5 to 3, between the vol- 
tunes of full-aged and medium -aged orops, will not often be 
found to exist in India. There may be— 

(a) excess of full-aged crops, or 

(b) excess of middle-aged crops. 

Where the volume "of the old crops is abnormally krge, 
the condition of the similes'", trees in the full-aged crops 
should be examined with a view to ascertaining whether it 
-will be practicable to keap these stems standing till the 
medium-age! crops are exploited. If it appears that this can 
be done, a portion of the full-aged crops should be placed in 
the group of medium-aged crops. In other words, it should 
:be sought to make good the deficiency of medium-aged cr-Ops 
by adding a given amount of wood from the full-aged orops. 

Where the volume of medium-aged orops is in excess, it 
■should be ascertained whether the largest trees in the mr-dium- 
,aged crops cannct be exploited during the period assigned 
for the felling of the full-aged crops, and it should then 
be sought to supply the deficiency of full-aged crops by 
.transfers. 

H 2 
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When the possibility has been determined, the length of 
the felling rotation, during which the whole forest will be 
gone over by the s deetion fellings, should be fixed. In the- 
present case it should, however, be one- third or a sub-multiple 
of one-third of tho exploitable age. 

To this method of determining the possibility of selection- 
worked high forests the following advantages are ascribed : — 

(a) It allows the possibility to be fixed according to 
the state of the crops oa the occasion of each revision of 
the working-plan* 

(5) It tends to introduce the normal proportion botweea 
tho different age-classes or size-classes of trees. 

(o) It helps to secure a sustained yield, so far as the 
composition of the forest renders this possible. 

(iv) Von Mantel's method. 

The possibility under Von Mantel's method is calculated 
by the use of the formula : Annual Yield is equal to the Heal 
Growing Stock of the forest divided by half the number of 
years in the exploitable age, This formula is based upon 
the idea that the real yield must have the same proportion 
to the real growing stock as that existing between the normal 
yield and the normal growing stock.* 

let us suppose it has been ascertained by measurement, 
that the growing stock on the ground amounts to 600,000 
cubic feet, and assuming that the exploitable age has been 

estimated to be 160 : there would be felled each year ~^°o 

or 7,600 cubic feet of wood. * 

7. Nature of the fellings — Whatever system be adopted in 
order to calculate the possibility, whether this is expressed 
by cultural rules, by number of trees, or by volume, the 
fellings should be prescribed in a simple manner and aucord« 
ing to the principles of the selection method. The manner 
in which the marking of trees for foiling is to be carried out 
should be clearly laid down : the conduct of the fellings 

* That is, Renl Yield : Real Growing Stock ; : Normal Yield : Normal Growing- Stoolc. 
„ _j v_. ,-• Normul Yiold „ , „ , „. , 

Or, Beat Yieia ^No r m al " Growing Stook Eeal Gr<wln S stook ' ' < & a Sxpkiaod on 
page 24, when discussing tho calculation of tho normal growing stock, tlio Normal Growing 
Stock is equal to tho Normal Yield x ox P lolte y s a g° . And, consequently, tho Eoal Yieia 

a 

. , Eeal Growing Stook 
oeoomos oqual to iwptoltaU , og ,-' 
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being usually embodied ia a set of rules, which, will 
naturally vary with, the local conditions to be found in the 
■area dealt with. 

It is usual to indicate in the description of compartments the silvicultnral 
requiiements of ea'h portion of the area. 

In drawing up such mles tbe_ following rough draft may he found applicable tO 
the special conditions prevailing in many Indian high forests :— 

(1) No sound tree under .... , *feet in girth measured at bv east-height 
may bo felled unless it shows signs of cessation of growth, ovrr- 
ncatnrity, unsoundness, or of ether defects, which make it probable that 
it will nevc^r ntiain exploitable dimensions ; and it ghoi.lj then only be 
felled if its retention is not indicated on sylvicultural grounds, 

{2) Sound troes of prescribed dimensions should not to foiled so, close together 
as to oause large blanks, 

(3) When any tree shows signs of premature decay and its removal would, in 

the opinion of the executive officer, he advantageous, it may be felled 
even if it has not attained the prescribed dimensions. 

(4) Isolated seed-bearers should on no account be foiled unless there is suffi- 

cient crop of yonng growth on the ground, and it iB desirable to clear 
. away the cover from them, 

(5) Dead trees thould bo worked out along with the green trees marked on'tba 

areas. 
t But it should be prescribed whether dead trees of exploitable size . are to count 
against the possibility or not. 

In addition the general rules for the application of these 
principles of the selection system should, where necessary, 
he supplemented by cultural prescriptions for each compart- 
ment. 

S. .Restoration of au incomplete crop — It is of frequent 
occurrence that the crop to be dealt with is so abnormal that 
the selection method, pure and simple, cannot be directly 
applied to it. In such cases the crop should be subjected to 
fellings regulated by cultural rules, in the manner already 
explained, until the forest capital bas attained the necessary 
■composition. 

The length of period in which the restoration may In practice be made can 
generally be determined from an inspection of the orop. At most, an enumeration of 
the sound stock in the forest, and a determination of the rate of growth of the 
principal species, are required. In casos of restoration the fellings of mature sound 
trees would be made with great moderation, and be strictly limited to the removal of 
such stems as were over-mature or approaching decay. Oiherwis 11 , if all trees were 
removed as they became exploitable, the object sought would be defeated because the 
•wood capital on the ground would not increase. It is of, especial importance to note 
this, beoauso by the lapse of time there would.be more sound trees to fell and fewer 
unsound. There is then temptation to fell the sound trees and to negleot the unsound- 
This should be carefully guarded against if the restoration fellings are to have the 
•dosirod effect. 

It not infrequently happens in India that the demand 
lor timber is so uncertain and so unequal that if fellings 

■ * Here enter minimum girth of exploitable tree. This may vary for different parts , of 
the forest, being rednced for localities whore, owiog to unf nvo urable conditions, trees are 
.not expected to reaoh suoh large dimensions. 



102 

in fixed areas were prescribed in advance the material cut 
could not be sold. lb has been sometimes sought to get 
oyer this difficulty by prescribing the areas to be taken, in 
hand each year, leaving the executive officers to make the 
felling heavy or light according to the demand at the time. 
This, however expedient it may be from a revenue point of 
views i9 nevertheless sylviculturally a faulty system. Theo- 
retically the state of the crop determines ihe nature of the 
felling. The object of restoration fellings during a provi- 
sional rotation is to assist in bringing the crop to its normal 
condition, To regulate the intensity of the fellings by the 
demand might have just the contrary effect, and might 
defeat the chief object which the plan should have in view. 
In practice, however, it would often be mischievous to fell 
trees which might be profitably disposed of hereafter. The 
conditions of each case must be weighed ; and it may some- 
times be advisable to confine the. restoration or improve- 
ment fellings to the trees least capable of improvement, 
leaving other stems, which in strictness ought to be removed, 
for possible sale in the future. 

The transformation fellings should be prescribed by area 
in the manner already explained for fellings regulated by 
the cultural method. 

BJTCTION IX.—ThE WORKING SCHEME AND THE CALCULA- 
TION 03? THE POSSIBILITY UN DEB THE METHOD OP 
SUCCESSIVE REGENERATION SELLINGS. 

1, General worMng scheme.— The essential cultural feature 
of this method consists in the gradual removal, by successive 
fellings over definite and limited areas, of the crop to be- 
regenerated. While this regeneration by successive fellings 
is proceeding, the crops which have been or have still to be 
regenerated are subjected to cleanings and thinnings. The 
principal or regeneration fellings are prescribed usually by 
volume, though in special casts, vhere an absolutely equal 
volume return is not desired, the possibility may be expressed 
by number of trees. In the forn er case, the possibility in 
cubic feet having been ascertained, as many trees as are 
found to 3 ield this Tolume are removed wherever, in view of 
the state of the crcp, ihis is required for sylvioultural 
reasons. 

?•. The possibility. — («) Volumetric metliod.—'Formevlj the 
volume of material to be remoied annually was determined 
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by the volumetric method, which consists in calculating the 
total volume of wood produced in an interval of time 
equal to the exploitable age, and by dividing this total by the 
number of years in that age.. The method is still sometimes 
employed. 

The manner in which the calculation ia effected, may best be_ explained by an 
example. Suppose n forest of 1,600 acres, which it is wished to exploit fit 120 years, 
divided into compartments or cultural sub-divisions each containing a crop of an uni- 
form age. The exploitable age would be divided into, say, four periods of 30 years 
eaoh, and the area., provisionally, into four corresponding blocks, the first containing 
the crops above 00 years old, the second those of 60 to 90 years, the third those of 
30 to 60 years, and the fourth those below SO years. 
Thus:- 





1st Block. 




Compartments 1 and 8 


88 acres, 


130 years old!.- 


,, 2, 3, 6 


184 „ 


120 „ „ 


„ 4 and 9 


68 „ 


110 „ " , s 


„ 6 and 11 


84 „ 


100 „ 


1 


48 „ 


90 „ „ 



And so on for the other blocks. 'Xhis preparatory classification having been effected, 
the volume of material in eaoh oompartment is calculated, and to this volume is 
added the estimated future increment up to the time when the compartment willba 
regenerated, that is to say, 15 years' growth (the mean of the 30 years during which 
all the compartments would be regenerated, some at the beginning, some at the 
end of the period) for the compartments forming the first bloolr, 45 years' growth 
for the compartments forming the seoond block, 75 for those forming the third 
block, and 105 for those in the fourth block thus :— 

let block, nctnn] volume 1,380,000 c. ft, estimated growth IB year?, 210,000 o. ft. total 1,690,000 c. ft. 



2nd „ 


„ 393,000 „ 


ii 


45 „ 


720,000 „ 


„ 1,113.000 


3rd >, 


„ (135,000 „ 


i> 


75 „ 


i,&s5,oco „ 


,, i.oso.ooo 


dth 


„ 203,000 „ 


it 


105 „ 


1,410,000 „ 


„ 1,681,000 



Total , 8,070,000 0. ft, 



Consequently, the total volume to be felled during the first period of 30 years, after 
which the calculations would be revised, is 6,070,000-7-4= 1,517,800 oubic feet, and! 
eaoh year 1,617,600-7-30=60,583 cnbio feet. The permanent plan wonld then he drawn 
up by allotting, to the first block, to he regenerated during the period of 30 years, a 
suffioient number of the compartments containing the oldest crops to furnish., includ- 
in» future increment, 1,6 1.7 ,500 oubio feet of material. As the compartments tempo- 
rmily included in the first blook will furnish 1,596,000 cubic feet, certain crops 
should now be allotted to the second blook instead. There would then he felled ench 
year during the period, in the compart meats forming the revised first blook, 50,688 
cubic feet of material. During the first period, thinnings would be oarried out in 
the compartment b of the other blocks until the end of the 30 years, when the oompai't* 
ments in the second block would he taken in hand and dealt with in the same way. 

This method of calculating the yield is now, owing to the 

d ifdculty of accurately estimating for long periods the future 

growth, seldom used except in certain parts of Germany 

where, however, numerous improvements have been 



104 

introduced in the manner of verifying the possibility and in 
graduating the age-classes. These modifications are, however, 
too complicated for adoption in this country, where indeed 
the method is not generally suitable in present circumstances, 
owing to its complicated nature, its uncertain results, the 
frequent revisions necessary, and above all the irregular 
nature of most of the crops dealt with. 

(b) Mixed method. — The volumetric method has been 
generally replaced by a simplified form, known as the 
mixed method, the essential feature of which is the two- 
fold and simultaneous division of the exploitable age and 
the area into corresponding portions. In other words, 
instead of calculating the future growth of all the crops up 
to the .time of felling, the total area is divided into a 
numher of equiproductive blocks, and the exploitable age 
into a similar number of periods during which each block 
is in its turn to be regenerated. The yield of that block 
which is about to he taken in hand for regeneration is 
then calculated, 

Thus, in tlio example alroady taken, instead of oalouhting the future growth of 
theoropsin nil the blocks, and then making transfers from one blook to another so 
as to secure an equal yield throughout, the forest area is partitioned off into four 
Hocks, each about 400 acres in extent or each of equiproduotivo resources. 

Thus, Mock I would contain the mature orops. 
II „ „ large pole crops, 

III „ „ youngor polo orops. 

IV ,, „ young growth. 

In this partition the size of eaoh block, -where the elements oC production 'wore not 
uniform, would be enlarged or reduced, as the caso might be, so that all might even- 
tually yield about ths same quantity of material. Tbeyioldof the first blook only 
would then bo calculated. Tuis would be dono, as in the previous example, by adding 
to the material in the trronnd estimated growth during half the length of the period 
— in this ease close on 15 years— and by dividing the total so obtaiaod by 30, the 
number of years in the period, The future growth is obviously taken ns the 
average growth of the whole for half the period only; because some of the orops 
would bo exploited at the beginning and some at the end of the period, 

Or, when an equal annual volume yield is not essential, the possibility may in 
Home oases ho expressed in number of trees by dividing the number of trees in the 
periodio block to be first regoneratod by the number of years in tho period. 

The trees in the block under regeneration would, as 
already stated, be generally removed gradually in several 
successive fellings. The first, the preparatory or seed 
felling, would be made with the object of opening out the 
canopy so as to obtain young seedlings sufficiently lighted 
for proper growth. The extent to which this felling should 
interrupt the cover would depend on the species constituting 
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the seedlings, the nature of the soil, and the climatic con- 
ditions. Where the cover was only slightly interrupted, 
the felling would be said to be close; otherwise it would ho 
•an open seed felling. When the crop of seedlings became 
fairly complete, the young plants, having reached a certain 
age, would require more light. This would be effected by one 
or more secondary fellings. A final felling, to remove the 
trees not cut in the secondary fellings, would be made when 
the soil was fairly covered with young growth in the thicket 
stage and had nothing to fear from complete exposure, 
During the interval between the first and final fellings-th© 
young seedlings would be carefully fostered by cleanings. 
"These would he made principally with the object of removing 
or retarding the upward growth of the more vigorous but 
valueless species, which nearly always invade the ground 
and threaten the existence of the more important kinds. 
The aleanings would be followed by thinnings, to be con- 
tinued until the crop was almost mature. In the blocks 
'Contaiuing medium-aged crops not yet under regeneration 
thinnings would also be carried out, and where, as often 
happens, over-mature trees were scattered through the crop, 
these would be removed. The thinnings would be made with 
a view to preparing the crop for regeneration during the 
period assigned by the plan for that purpose, and generally 
with the object oE favouring the better trees by the timely 
.removal of less promising stems. Thus, in the block to be 
regenerated in the following period, only dead and decaying 
trees would be removed, while in those blocks which were 
not to be regenerated for a considerable time, all trees over 
&, certain size or age. up to the limits of the capability of 
the forest, might be felled, provided their removal was 
sylviculturally desirable in the interest of the trees of the 
future. 

This is an outline of the manner in which the method 
of successive fellings is organised when applied to a forest in 
which crops of all the different age-classes exist in the 
requisite proportions. It rarely happens, even in Europe, 
where the forests contain distinct age- classes, that the 
method can be directly applied without some deviation from 
■the ideally correct or normal treatment, Generally speaking, 
in order to form the periodic blocks of compact shape and 
fairly equal aren, it is necessary to iuolude in them crops 
which must be regenerated out of their turn so to speak. 
«An example of such a proceeding is here given ; but obviously 
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tlie variations s which circumstances may render necessary 
in applying the method, are endless. 

Example of the general working scheme for a forest of 1,786 acres treated as 
high forest by the method of successive fellings and thinnings under a rotation of 
150 years divided into five periods of 30 years each. 
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• Tbe compartment CI 1 
lias already been re- 
generated and contains 
only young seedling. 
growth. 



'C5, though placed in- 
the 6th Mock, contains--, 
mature high forest, 
which it will be neces- 
sary to regenerate in 
the first period, and to> 
exploit a second time- 
in the fifth period. 
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3. Period for Much the fellings are prescribed.— Tbe ftllings 
in ihis method are prescribed for one period only. The 
length of this period, which is a sub-multiple of the exploit- 
able age, should belong enough for the seedlings of the 
principal species to establish themselres completely. 

4. Area to l>e operated on.—Except in the modified method 
subsequent!}' mentioned, the area to be taken iu hand each 
year or sub-period is not prescribed for the principal fellings. 
These are, it -will be seen, prescribed by volume or by 
number of trees and may be made wherever required in any 
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part of the periodic block to be regenerated during tbo first 
period, though the order in which Ihe compartments should 
bo taken up for regeneration is usually .indicated. Selection 
fellings and thinnings are prescribed by area in the usual 
manner. 

The order to bs followed and the nature of the fellings to 
be made require no further explanation. 

5. Modifications of the mixed method.— Several modifications 
■have been introduced in France into the application of 
the method of successive fellings. The principal of these 
.consists in the establishment from the first of annual coupes, 
instead of leaving the position of the coupes to bo fixed 
from year to year by the controlling officers, according to 
cultural requirements. The whole area is divided off into 
as many permanent annual coupes as there are years in the 
exploitable age. The coupes are made fairly equiproduc- 
tive, by deduction of blanks and by assessing the fertility 
of the groat natural divisions of the forest in the manner 
.already explained for coppice. The coupes being formed, 
the preparatory or seed felliugs are then prescribed by 
area, one of the coupes being taken in hand each year for 
this purpose. The same system is followed with, regard 
io the thinnings and cleanings, which are made by area 
in regular succession in oue of the annual coupes. But the 
basis of area has to be somewhat departed from as regards 
the secondary and final fellings which depend on the state 
of reproduction and on the development of the seedling 
crops. These fellings must be regulated by volume as in 
the old method, and for this purpose the coupes in the 
block under regeneration are grouped together, and the 
volume to be felled each year in this block is then calculated 
in the manner already explained. 

0. Application of the method of successive regeneration felling's 
to irregular crops,-— None of our Indian forests could be sub- 
jected directly, in their present condition, to the method of 
successive fellings, as they do not as yet contain definite 
groups of age-classes. Should it be decided to apply the 
method Io any of these forests, it will, therefore, first be 
necessary to transform the crop into one of the type required, 
'that is to say, one containing a regular series of age-olasses. 
For this purpose the first thing to be done is to lay clown 
•the general frame-work of the plan according to the method 
>of successive fellings which it is hoped eventually to apply,; 
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The general working scheme would be framed and the circles 
and periodic blocks or coupes corresponding to this frame- 
work would be laid out. Until tins is done, and the place 
which each portion of the forest will occupy in the final 
scheme is known, the cultural rules to be applied to each crop 
cannot be prescribed. The general working scheme gives the 
order in which the various portions of the ■working-circle are 
to be taken up for transformation during each successive 
period. The formation of the working-circles is not a mattei* 
of difficulty, A correct gradation of ages is by hypothesis 
unobtainable. The duration of the provisional plan for the 
transformation of the forest would he equal to the exploit- 
able age of the forest which it is sought to constitute, and 
would be determined in the same way, that is to say, it 
would depend on the size of the exploitable trees and on the 
rates of growth. The periodic blocks would consist of a few 
great natural divisions of the forest, chosen so as to furnish, 
more or less equal material during corresponding sub-mul- 
tiple periods of the exploitable age. Indeed, the general 
scheme is usually very obvious and well defined. When it 
has been thus drawn up, two classes of operations will be 
required, namely, (1) transformation fellings in those por- 
tions of the forest which are to he first regenerated, and 
(2) modified selection fellings elsewhere. 

The transformation fellings do not usually differ yery- 
materially, at least in principle, from ordinary successive 
regeneration fellings; hut their execution will depend more 
markedly on the nature of the crop, and it will be necessary 
to change the manner of applying them from place to place 
according to the irregularities met with. Where reproduc- 
tion is abundant, they will simply remove the mature trees- 
in whatever way is required, so as to leave room for the 
young growth to develop. Where there is littlo or no young 
growth already established, it will be sought to obtain 
reproduction in th.Q ordinary way by successive fellings,. 
preparatory or seed, secondary and final. The selection 
fellings to be carried out in the blocks to be regenerated 
later on offer no difficulty. The trees to he removed will be 
such as cannot maintain themselves in a sound state until 
the crop in which they grow reaches its turn for regeneration ,. 
Knowing the length of the rotation and the rates of growth, 
the question is easily determinable. Thus, where the 
exploitable size of the trees is 24 inches in diameter, with, 
a rotation of 120 years, and a rate of growth of 10 years for 
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■each inch of radial iacease, all trees above 12 inches i Q 
diameter might be felled in blocks or coupes in' which 
regeneration fellings will not be made during the following 
GO years j while in those blocks whioh will come under 
regeneration in, say, 30 years, oily absolutely unsound trees, 
or at any rate trees Well over 18 inches in diameter, would 
be felled. The selection fellings would in other respect* be 
conducted as in ordinary selection worked forests regulated 
by area according to the cultural method. 

The transformation fellings would be regulated by volume 
or by number of trees in the manner already explained. 
Tne s-dectio:i fellings would, on the contrary, be applied 
by area according to cultural rules, with or without a limit 
as to tin number of toves to h; felled. The general working 
scheme will be dra?/n up absolutely as already explained. 

Section X,-— Tee working scheme under the group 

METHOD. 

1. General description.— This is merely a modificition of the 
method of successive fellings. All the calculations connected 
with the manner of prescribing th.3 possibility, etc., are iden- 
tical in the two methods, and the gradual exposure of the 
young seedlings is secured by means of two or tliree successive 
regeneration fellings. These successive fellings are, however, 
an the group method all made simultaneously by groups, 
that is to say, wherever a pateh of seedlings is already 
■established it is at once exposed in greater or less degree to 
the climatic influences. Wuere seedlings do not exirt, the 
cover is opened out with a view to their establishment. The 
method in fact amounts to thii that the volume of material 
to be felled annually in the block under regeneration having 
been determined, this volume is felled by patohes or groups 
wherever a group of established seedlings exists or is desired. 
Tbe patch is then enlarged, or new patches are opened out 
f torn time to tim> as the area covered with established seed- 
lings extends. The method is applied in exactly tbe sam:> 
way as the method of successive fellings, and comprises 
similar cleanings, thinnings, and selection fellings. 

Section XL— The working scheme under the pastoral 

METHOD OE TREATMENT. 

1, Areas to which applicable,— There a^e many tree-clud 
lands in India under tbe control of the Forest Department 
which can be profitably utilised only by the pasturing of 
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cattle, and which, in the interests of the community, should 
be devoted to the production of fodder. Such areas require, 
however, to be placed under forest treatment, with a view to 
the preservation of the trees whose roots penetrating to 
deeper and fresher soil maintain active vegetation in the dry 
season, thus enabling the overhead cover to protect and 
■conserve the shallow-rooted grasses which would otherwise 
inevitably succumb. 

As coses in which the pastoral method may have to be organised, there may he 
cited those tracts in some of the driov parts of India, where tin land, except when 
irrigated or adjoining perennial rivers, ia uncalturable, the rainfall insufficient, 
and the water level too far below the surfaca for any system of well-irrigation to be 
profitable. Cultivation is, therefore, confined to the banks of rivers; but, even there, 
gives a poor return. Large numbers of people, however, frequently manage to sutsist 
in theBe areas owing to the addition to their income and food-supply derived from 
their herds and flocks. These animals obtain food from the trees and bushes dotted 
-about in the uninhabitod and unoultmable tracts away from tho rivers, and Vfhich 
even in years of drought, owing to the depth to which their roots penetrate in tho 
soil, yield some leaves whioh can bo used as fodder. In such cases the grazing lauds 
are the very life of the people, but should tho ireos on them disappear they would" 
become almost absolutely barren. It ia, therefore, necessary in the interests of the 
people to subject tho lands to f( reBt management, and so restrict grazing bo far as 
may be necessary to ensure the maintenance of the trees. It should not bo sought, 
however, to produce timber except such as maybe yielded by some method of treatment 
that will not interfere with grazing. These lands in many cases only produce annually 
some two or ihree cubic feet of wood worth not half as many annas. The grazing 
fees, if the number of oattle were limited to what the lands oould support, might well 
bring in an much. Apart, however, from considerations of State revenue, if the number 
■of people benefited by the grazing, as oompared with the number benefited by wtod 
culture, is taken into account, the result is much in favour of pastoral treatment. 

3, Application of the pastoral method,— The treatment of 
Indian forests, primarily with regard to the fodder they pro- 
duce, has been perhaps insufficiently studied in view of the 
enormous importance of such areas in the economy of the 
country. It may be accepted that the greatest quantity of. 
fodder will be obtained by absolutely closing the area to 
•cattle grazing and by allowing grass-cutting only, or by a 
combination of the two, that is, cattle grazing following on 
grass-cutting. It is indisputable that animals, while grazing, 
trample and destroy more grass than tbey eat, damage young 
seedlings and trees, and harden the soil. But the exclusion 
of cattle and the enforcement of grass-cutting- is. not often 
feasible, owing to the distance to which the fodder would 
have to he carded and to the small value of the animals. 
There are many areas which it would be impossible to utilise 
except by cattle grazing. In such cases it will generally 
be possible to sufficiently restrict injury to the trees and to 
■ensure their reproduction and perpetual maintenance by — 

(1) limiting the number, or the kinds and classes, of 
animals grazed; or 
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(2) limiting the period during which, grazing is allowed ; or 
(8) combining (1) and (2). 

Ihe first method, whore it can be effectively carried out,, 
is the best — the best not merely in the interests of the vege- 
tation but also of the animals, which are thereby well 
nourished. But it requires, as compared with the second 
method, a larger and better supervised establishment; and 
the small fees usually realised for grazing will rarely coyer 
the expenditure involved. In practice, therefore, the second 
method, altiiough much less effective, is often preferable. 
Sometimes both methods may be enforced simultaneously, as 
in certain of the Ajmere forests. 

It may be remarked in this connection that ono of the chief causes of the- 
inferiority of Indian cattle is tho smallness of the fees chaired for grazing and 
the loose way in whioh these fees aro collected. The Indian oattle-ownor does not 
limit tho number of bis stock according to tho grazing nrca at bia disposal. He- 
usually lets nature perform this office, and keeps as many ill-fod or half-starved, 
animals as can manage to esoape death. This would not be the obbs were tho 
fees charged sufficiently high and were the' number of animals allowed to graze per 
acre strictly limittd. It is a common practice for Government to sell the grazing 
right b,r auction, or to rent it to a contractor on the condition that the fee charged 
per capita shall be limited to a certain maximum. The contractor's interest then, 
is to graze as manv animals as possible on the land. The appalling number of 
cattle which ara killed off every dry j ear in the more arid parts of India has led 
to many proposals for iuoroasiner the grazing areas and for throwing open the 
Government forests to grazing. Such measures merely toud to increase tho number 
of miserable animals, whioh exist without profit and oven to tho detriment of tho 
owners until the next season of drought docs its work. Tho only remedy appears 
to lie in limiting the intensity of the grazing in tho Government estates to 
what the land can support, and in charging snob fees us will make it worth the- 
whilo of cattle-owners to keep only animals that can bring them in a profit. 

Although the areas subjected to the pastoral method of 
treatment should be worked with a view to the production 
of fodder, it by no means follows that none of tlie wood pro- 
duced can be utilised. Apart from the fodder, a supply of 
small timber can be obtained by subjecting the trees to 
branch coppice fellings, for instance, or, where the number 
of cattle is limited, over-mature trees can be removed by 
the selection method. It should not, however, be overlooked? 
that the treatment is primarily intended to favour the 
production of fodder not of wood, and that if restrictions are 
introduced with the object of preserving the trees it is 
because these trees are chiefly useful for the fodder they 
furnish, either directly in the shape of leaves and twigs or 
by the shelter they afford to the soil. In most cases it will 
be found that the direct profit from grazing is greater than 
that which could be obtained raider the strictest system of 
closure for timber growing. 



113 



CHAPTER III.— SUPPLEMENTARY PROVISIONS 
OF A WORKING SCHEME. 

Section I.— Subjects dealt "with. 

1. General remarks — The application of the method of 
treatment adopted may involve thinnings, cleanings or even 
selection or other fellings "being earned on in various parts 
of the working-circle, blanks or other areas beiag re-stooked 
artificially, or valuable species being introduced into the 
crop. It will also generally be neoessary to regulate the 
grazing of cattle and the removal of produce by right- 
holders, or of dead and fallen wood ; and, as a rule, to 
provide generally for certain improvements, such as tbe 
construction of roads or buildings, for fire protection, etc. 

Section II.— Otdltura.ii opeeations. 

1. Cleanings and thinnings. —These, if any are to be made* 
will have been indicated with the method of treatment. In. 
all cases they will be prescribed by area. 

g. Extraction of dead and fallen trees.— As a rule, especially 
where it has been possible to choose a short felling rotation, 
the dead and fallen timber may be left out until removed with 
the ordinary exploitations in turn of each coupe, Where 
the looal demand for produce is good, it may be advisable 
to allow tbe dead and fallen wood to be extracted annually 
or periodically. In that case, if the material to be removed 
by the fellings is prescribed, the dead or fallen trees extracted 
may, if desirable, be deducted from the permissible fellings 
of the year. 

8, Sowings and plantings. — The importance of artificial 
reproduction in. the mode of working will beindioated in the 
method of treatment on which the necessity or otherwise 
of such operations depends; beoause regeneration may be 
entirely obtained by artificial re-stocking, or the operations 
may be confined merely to the re-filling of a few blanks. 
The introduction of superior species into a crop will generally 
be carried out by planting. 

Where large areas of blunts occur, it would be advisable to prepave a separate 
planting scheme for artificially re-stocking the same t whereas small sc&ttared blanks 
would usually be re-stocked when the ooupe within which, they may be situated was 
being worked over. 

I 
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Section III.— Eeg-tjl^tion oi? grazing-. 

l. Genera] remarlts. — Forest grazing in areas which have 
been permanently set aside for the production of wood should 
not be confused with the pnstoral method of treatment 
already described. The two classes of forests are absolutely 
distinct as regards the purpose for which they are managed. 
It may be assumed that, as regards the former areas, it is 
in the interests of the community at large, if not of the 
population immediately surrounding the forests, that the 
forest should produce timber, large or small. It may not 
he necessary or expedient to exclude grazing altogether 
from such areas ; but there should be no room for doubt as 
■ to whether grazing or the production of wood is to give 
way. 

Many of tho troubles of tlvo Forest Department are due to a proper distinction 
not being made between lands wliioh, in the interests of tlio country, sliould be 
managed with a viow to tho production oE wood and those which should ba devoted 
to the proiiaofcion of fodder. Local Governments hesitate to place lands under 
forest management, because experience has shown that lands so placed are liable to 
bo turned into close preserves for the production of timber — tho supply oE which is 
often already too abundant for local consumption — and that thus the grazing require- 
ments oj the people are overlooked. Tho confusion between the two classes of areas 
has not infrequently ended in im unhappy compromise under which neither one class 
nor the other can be properly managed. For it is as unwise to unneoassarily restrict 
grazing in fodder reserves as it is to admit unrestricted grazing into timber forests. 
In preparing a working-plan the two classes would necessarily be separated j but, 
unfortunately, many of the forests have already been burdened with permanent rights 
of grazing whioh seriously interfere with their utility and which would never have 
boon imposed on them had a wiser and mora enlightened policy been generally followed 
with regard to the recognition of tho natural grazing grounds. 

Grazing, whatever may he the circumstances which render 
it necessary to admit cattle into the forest, should he 
regulated and organized in the working-plan that is prepared 
for the area burdened. It is, therefore, desirable to consider 
the restrictions that may have to bo imposed and how they 
should be regulated. In the first place an endeavour should 
be made — so far as this is possiblein view of admitted rights 
and, in some cases, local customs as strong as rights — to 
apply the following principles : — 

(1) A distinction should be made between the grazing of 
sheep and goats, and of cattle, horses or donkeys which do 
nraoh less harm ; and goats and sheep should not be allowed 
into any area placed under regular forest treatment. 

(2) Every herd or flock permitted to graze should be 
placed in the charge of a shepherd, who would be responsible 
for any infringement of the grazing regulations and for any 
injury done by the animals in his charge. 
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(3) All portions of the forest undergoing reproduction or 
■containing very young growth should be entirely closed to 
grazing. 

(4) In the lower hills, the upper strip of forest bordering 
•on the pasture land should, in most cases, be closed to all 
grazing. 

(5) The number of animals allowed to graze should he 
proportionate to the area concerned and to the quantity of 
fodder available. 

(6) No animal should he allowed into the forest before the 
season at which the young crop of grass of the year appears. 

As regards the exclusion of goats and sheep, it is not 
meant that these animals must necessarily he kept out of 
all wooded areas. This is not always possible or advisable: 
what is meant is that wooded areas within which browsing 
animals are allowed cannot be subjected to any regular 
method of forest treatment. Money spent on works of 
forest improvement in such areas will generally he wasted, 
■and the best thing will bs to abandon the area in question 
as ' forest.' 

Trees are not safe against injury from cattle, sheep, etc, 
until they have attained a sufficiently considerable size for 
their young shoots (o be out of reach. Even then damage, 
especially as regards reproduction, is caused by the trampling 
and hardening of the surface-soil. Not merely forests there- 
fore which have been felled, but also those which are about 
to be felled, should generally be closed to grazing in order 
to enable the soil to attain the condition suitable for the 
germination of seed, it thus follows that it is only in forests 
-whioh are exploited at a considerable age that grazing to any 
great extent is possible. Coppice compartments exploited at 
a low age, ean at the best be only opened for a very few 
years at a time, forests worked by the selection method 
ought, striotly speaking, to be always closed; because repro- 
duction is going on all over the area. Where total closure is 
impossible, means must be taken in some cases to exclude 
.grazing from certain areas which are about to be felled. 
■Closure against grazing can, in the absence of fencing, only 
-be effectively carried out if the portion closed has good 
•natural boundaries, such as streams or deep ravines. Hence 
the importance, for one reason, of choosing as blocks natural 
•jsub -divisions of a forest. Blanks requiring to be re-stocked 

i2 



116 

arc often a serious source of difficulty in. areas open to graz- 
ing. The blanks cannot be re-stocked if grazing, whioh may 
indeed have caused the blanks, be not excluded. It will 
often be necessary in a working- plan to arrange for fencing 
such areas, or for separating by a fence those portions of a 
forest which are open from those which are closed. 

It should not be overlooked that restrictive measures- 
should be introduced gradually. Their introduction is a 
question of time and especially of tact. But the drier and 
hotter the climate, the greater is usually the necessity for 
closure. 

In addition to these measures efforts should bo made to 
develop the value of the forest produce by means of roads. 

People respect property of real value. It has been said 
tbat the chief reason why tho forests in the mountains of 
Auvergne and in the Alps were destroyed by excessive 
grazing -was because the w r ood was without value in such 
out-of-the-way places ; while forests round Paris have been 
preserved because there has always been a good market for 
their products. 

It may nob here /be out of place to indicate briefly the legal restrictions imposed 
in Europe where the subject of glazing has long received attention. Taking Franco 
as an example, the regulations regarding grazing contained in the Forest Codo of 
1827 date from very distant times. In ] 541, Francis I, revived the decrees on this 
subject, previously in existence, and theso wore again sanctioned in 10(i0 in tho cele- 
brated Forest Ordinanco of Colbert. The present Forosfc regulation on the subject 
is merely a repetition of these ancient laws. The most important provision in tho 
old laws consisted in tho power to close to all «rnzing for a definite period certain 
portions of a foreBt or even the entire area, if such a measure appeared necessary for 
tho safety o£ the forest. Undor the existing law, instead of closing certain specified 
areas, the areas open to grazing, in whioh the right-holders are allowed to graze, 
are fixed each year by tho Forost Officers (Articles 67 and 69, as also Article 71) are 
tho roads and paths (by whioh the animals grazed al'e allowed to pass through the 
closed portion of the Forost), the numbor and Uind of animals which tho right-holders 
are to he permitted to graze, and the time during which they can co grazed. The 
introduction of goats is absolutely prohibited notwithstanding any title to tho 
contrary, — Article 78. The same restriction is placed on sheep ; but, in cases whera 
there are no other means of providing for their support, the Government may permit 
cultivators, living on the borders of the forest, to pasture their animals in the portions- 
open to cattle grazing. 

Ab rogards animals other than sheep and goats, tho Forest Officors fix the numbor 
that may be grazed each year, and the period during which grazing may take place. 
This number is necessarily proportionate to the area thrown open (Articles 65, 66 and 
68). Right-holders are allowed to graze animals required for their bond fide domestic 
purposes, but not animals kept for trade or speculation (Article 70). In order th&ti 
the Forest Guards and Inspectors may be able to recognise them, all animals entitled 
to graze in the forests are branded (Articles 73 and 74). The animals belonging to 
one comnmne or jgroup of right-holders are all grazed together under one shepherd 
(Article 72) appointed for that purpose. In this the modern law has followed ancient 
regulations, as it was found that with a nnmber of animals scattered through the 
forest supervision became impossible. Separate groups of right-holders are not. 
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•however, allowed to unite their oattle under one shepherd, as too great a number of 
animals grazing together injure the soil. 

The shepherds appointed are directly responsible for breaches oE the regulations, 
or for injuries done by the animals in their charge ; and, if fined, the commune 
appointing them are responsible for the payment of the fines (former Article 72). 

It is provided by Article 119 of the general rules made under the Law thai 
every year the local Forest Officer shall, having due regard to the nature, age and 
situation of the trees, report, in a formal written proceedings, the condition of the 
blocks of forest under the regime forestie? which can be made over for grazing. 
They are to indicate the number of animals thivt can bo admitted to these block?, 
and the dates on which the exercise of the rights of user may "commence and must 
end. The proposals oE the Forest Officers are submitted for the approval of the 
Conservator before the 1st February in each year. 

There are very severe penalties for a breach of any of these grazing rules. 
Eight-holders introducing goats or sheep are subjeoted to a double fine, Right 
holders who introduce more animals than they are entitled to, or who graze in elosed 
portions of _ the forest, are treated as if they had no rights, and are subject to the 
same penalties as if they were outsiders. 

Section IV. — Regulation of rights in wood. 

1, General remarlis.— Where there is merely a right to a 
certain quantity of produce from any part of a forest there 
is no difficulty, as the produce would come from the pre- 
scribed fellings for the year in the coupe set apart for 
the purpose. But in India it rarely happens that the right 
is in this form : the right is usually a servitude over a com- 
paratively small area. In such cases it is not so easy to 
arrange for the supply to a number of scattered villages of 
the given quantity from the coupe of the year. Where the 
demand is inconsiderable, it may often he conveniently met 
by fellings of scattered trees independent of the main fellings. 
The produce delivered to right-holders must either be deducted 
from the available crop, in calculating the possible yield 
or,' ■when the demand is considerable, the area burdened with 
the right must he formed into a separate circle to be worked 
solely with a view to furnishing the produce required. 

A village has a right, every year, to 50 standing trees of a certain size and kind 
in one block only of a forest wbioh. is to be worked, we will suppose, by the selection 
method. The annual possibility of the forest, including the trees to be given to the 
-right-holders, is calculated to be 600 trees a year. Therefore, in determining the 
size of the annual coupes, the coupe containing the area but dened with the right 
should be capable of furnishing the 4SO trees onoe during the felling rotation plus 
the 50 trees each year. That is to say, if the felling rotation Were_ 10 years, the 
coupe bound to furnish 60 trees a year ought to be capable of furnishing every 10 
years 500 in addition to the 460 treea furnished by other coupes every 10th. year. 

Another way of providing for the right would bo to set aside an atea._ capable of 
furnishing 50 trees a year. This area would be formed into a separate cirols or fell- 
ing Beries. Such a course would, however, as a rule be impossible in mountainous 
country, where each small scattered forest has to famish a few standing , trees each 
year for the repairs of neighbouring hamlets. 

In such oases the regulation may be best accomplished by saori Being equality 
of yield, and by deducting the numher of trees felled for the right- holders in a given 
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area from tho number to bo felled in that area when, its turn for exploitation comes 
round. ThaB, suppose ton small scattered forests in the bills formed into fifteen 
annual coupes and worked by the selection method, the yield having been calculated 
at 600 trees a year. We will assume that the villagers in three neighbouring ham- 
lets have rights in as many forests to 10, 20, 30 standing trees, respectively. Suppose 
that tho prescribed fellings reach the forast No. 1 in tlie thirl year o£ the felling- 
rotation, SO trees will have been felled j so that, instead of felling 500 trees in this 
conpe, only 600 — 30 or 470 trees should be out. Similarly, the falling reaoh.es forest 
No. 2 after 10 years have elapsed. By that time 200 trees will havo oeen felled in 
this coupe, so that only 600—200 or 300 trees should be removed ; and so on. A new 
calculation, baaed on a freali enumeration, would of course be made at the commence- 
ment of the second folling-tatntion, and tho trees to be deducted would oount from 
thia date. Where the right-holders' timber was removed f torn arens subjected to 
selection fellings by cultural rules, the matter would be very simple ; as in such a case 
the state of the crop from a cultural point of view would determine tho eavority and 
nature of the felling, which would ooimequonily be mide light or heavy according to- 
the quantity of material required by right-holders. 



Section V. — "Works 01 improvement other than 

CULTURAL. 

1. General remarks — A working-plan Would be incom- 
plete if advantage were not taken of the study of the forest, 
which it involves to ascertain, and indicate the works of, 
improvement, othor than cultural, required. Very often 
the application of the plan necessitates the opening out of 
new roads for the extraction of produce, ov the improve- 
ment of existing tracts and the construction of forest rest- 
houses ; while the improvement of the boundaries, the- 
better protecstion of the forest from fire or other injuries,, 
the strengthening or re-distribution of the protective staff,,, 
may all require attention. 

Such works and subjects should be indicated or discussed 
with whatever amount of detail may be required, They 
should not be vaguely suggested, as lias been the c.ise in so> 
many Indian working-plans reports, but should be prescribed 
though £he exact time for their execution need not, and 
indeed often should not, be fixed. If new roads or new fire 
traces are required, their position should as a rule be shown 
on the map, and a rough estimate of their cost should be 
prepared in order to gauge the financial result of the whole 
working under the plan proposed. Very often it will be 
advisable to mark out on the ground the new roads or paths 
proposed, and to make use of these in laying out the coupes. 
The coupes, as we have seen, ought to be so disposed with 
regard to the roads that their produce can be readily and 
economically extracted. The only way to ensure that the 
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coupes will be adhered to and the roads laid out in the manner 
required, is to mark out on the ground the lines of transport. 

It may be useful to remark with regard to works of this sort, that although 
included in the approved working-plan, separate sanotion will be required for tho 
necessary funds when the tin a for construction srriws. AnotLar point, which will 
also be dealt with in treating of the control of plana, ia that tho woiks may often be- 
only indicated aa di suable, and need riot be part of the permanent plan which cannot 
ordinarily be departed from, 



Section VI.— Miscellaneous prescriptions. 

1. General remarks — It may frequently be found neces- 
sary to carry out experiments with the object of facilitating 
revision of the working- plan on the expiry of the period 
for which it has been prepared. Such experiment may 
include ring counting; or the laying out of experimental 
plots with the object of ascertaining the rate of girth and 
diameter increment ; or for the collection of data for the 
preparation of tables ; or to test certain sylvicultural opera- 
tions. All such experimental operations should find a 
place in the body of the working-plan report. 



Section VII.— Forecast op financial results op 

WOB KING. 

1. General remarks— The working-plan should contain 
a rough estimate of the revenue and the expenditure under 
the proposed working as compared with the actual results 
of the past. An attempt should in all cases be made to 
estimate the cost of proposed works of improvement. 

When the areas to be felled have been decided upon, it will generally be necessary 
to make a forecast of the outturn of trees, or of material to be removed, bo as to esti- 
mate the financial results of the proposed scheme of woiking. This estimate may he 
hased either on an enumeration of the mature tref s in the forest, on the previous out- 
turn, or on experimental area fellings, etc The enumeration should not, however, he- 
mistaken for a calculation of the possibility, sach as is made when fellings are pre- 
scribed by volume of material or number of trees. 
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PART III,— COMPILATION Of THE WOKKIM-PMI KiPOHT. 



CHAPTER I.—1NTRODU0TOEY REMARKS. 

It is desirable, especially in India where frequent 
changes in the forest staff are unavoidable, that world ng-plan 
reports should follow generally a used pattern. Uniformity 
not only lessens the labour oE mastering the contents of 
individual reports, but without it systematic scrutiny of the 
plans is well nigh impossible. The fact that each report 
deals with essentially different local conditions is no impedi- 
ment to grouping and discussing together, under suitable 
headings nnd in logical sequence, the various subjects. 

The general order to be followed in working-plan reports 
is indicated below. This is the arrangement prescribed at 
present by the Government ; and it is only necessary to add 
that each report, while containing sufficient information to 
enable the soundness of its provisions to be tested and the 
ideas of its compiler to be followed, should be as brief and 
as simply written as possible. Lengthy descriptions and 
discussions of sylvioultural questions, mathematical calcula- 
tions and complicated tables of statistics should, as far as 
possible, be avoided. The information deduced from 
statistical tables can generally be explained in a few words, 
and the application of mathematical formula in connection 
with Indian forests is liable to lead to erroneous conclusions. 
Some plans have never been applied, owing to the neglect 
of such rules. These monuments of misdirected energy 
represent, however, a large amount of labour, and, it must 
be" added, a very considerable amount of expense, all of 
which, with the exception of the experience so bought, has 
been wasted. 
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CHAPTER II.— SUBJECTS DEALT WITH. 



• Section I. — Arkangement ov the subjects. 

A working-plan is a forest regulation or prescription 
-deduced from facts ; and, in order that the prescriptions 
may be intelligible it is necessary that the manner in which 
they have been arrived at should be explaiaed and the facts 
from -which they nave been deduced stated. The working- 
plan report, therefore, naturally resolves itself into two 
parts : the first, containing a summary of the facts on which 
the proposals are based, and tbe second, a statement of these 
proposals — the working scheme proper— accompanied by 
whatever explanations are necessary in order to show why 
they have been framed. The nature of the subjects treated 
in each of these parts, and tbe order in which they should, 
<as a rule, be arranged, are as follows : — 

INTRODUCTION. 



Part I,— Summary of facts oh which tlie proposals are based. 

Dbbobiption ov the tbact deam with. 

Name and situation. 

Configuration of the ground. 

Underlying rock and soil. 

Climate. 

Agricultural customs and wants of! theneighbouiins! population. 

Thb composition and condition of tbe eobests. 

Distribution find area. 

State of tbe boundaries. 

Legal poaition. 

Eights and concessions. 

-Composition find condition of the crops. 

Injuries to which the crops are liable 

St STEM OB MANAGEMENT. 

Past and present system of management, 
"Special norks of improvement undertaken. 
Pabt revenue and expenditure. 

Utilization or the pboduce. 

Marketable products; requirements to bo met (quantities produced in part yeaiB). 

■lanes of export. 

Centres of consumption j markets. 

Mode of extraction and its cost. 

Net value of esol class of produce. 
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MlSOEIiUlfEOTJS FACTS. 



The forest staff. 
Labour supply. 



Part II.— »Fatnre management discussed and prescribed. 

Basis oj pbopobais. 

Worlrin g-oircles and falling-series j how composed; reasons for. their formation,. 
Compartments ; justification of the sub-divi fion adopted. 
Analysis of tho crop s method of valuation employed. 

Method of tbeatment.* 

Object sought to bo attained: — 

(a) As regards the improvement and regulation of the water supply j 

[I) As regards tho yield of foreBt products. 
Method of treatment adopted in order to attain tho abovo objects. 
The exploitable age, 

The rar.LTNGs.* 

The general working scheme ; calculation of the possibility. 

Period for which the fellings are proscribed. 

Areas to be felled annually or periodically ; order of their allotment. 

Nature of and mode of executing the fellings. 

Tabular statoment of the fellings to be made. 

Forecast of condition of crops at the expiry of felling period. 

SOTPLEMENTAmr EKGULATIONS.* 

Cleanings, thinnings, or other improvement fellings.' 

Regulation of grazing and other rights. 

Sowings, plantings or other works speoial to each circle, 

Roads, buildings and other works of improvement common to the whole area.. 

MlSCKttANEODS.t 

Miscellaneous prescriptions. 

Collection of data and upkeep of record and control forms. 

Tho forest staff; changes (if any) proposed. 

Forecast of finnnciul results of proposed working. 

Appbnbioes. 

Maps, 

Description of the crop in eaoh sub-division : written or by stook-maps. 

Valuation surveys : written record of results. 

Eecord of observations of rates of growth. 

Miscellaneous statements. 

*Eaoh working-aircle should be soparately doalt with as regards tho method of treat- 
ment, the fellings, and all supplementary provisions except those oommon to the whole 
area, sach as construction of roads, eto. 

t Information upon the following matters should also he furnished in order to indioate' 
the actual oost of the working-plan : — 

(a) Establishment employed. • 

(b) Expenditure incurred under all heads. 
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Section II. — Information to be recorded under each 

HEADING. 

1. The introduction—This should briefly explain the time 
occupied in the preparation of the plan, the establishment 
employed, and the expenditure incurred under each head ; 
any special difficulties encountered, as well as other facts 
which merit permanent record but which do not find a place 
in the body of the report. 

Example.— The field work, whioh included the survey of the forest to be exploited 
under' this plan, was commenced in the beginning of June 1907, and oontinued, 
with a short intermission during the rains, until December, when travelling in the 
hills became impracticable. It was recommonoed in the following May, and brought 
to a close at the end of the same year, 1908. 

The establishment employed during the first season consisted, in addition to the- 
officer in charge and his clerical stuff, of two native sub-surveyors, lent by the 
Superintendent, S'uvajs of India, towards tho end of the season, and of a small staff of 
khalasies, recorders, tree measurers and oi>olies. During the second .season two Forest 
Rungers ware employed in addition to the temporary staff entertained in the previous 
year. 

The total cost of the work, including the pay and allowances of the officer in 
charge, the subordinate staff and all other ohargea amounted to E.8,400, or ft70 per 
square mile. The high cost-rate is partly due to the rugged nature of tho country in- 
which the forests are situated and the consequent difficulty of travelling ; but it is 
also, in ft great measure, due to the employment of temporary subordinates, and the 
lateness of the season when work -was commenced in the first year. 

3. Description of tlie tract dealt miitli. — (i) Name and ritua* 
Hon. — The name of the tract dealt with in the report,, 
generally some forest charge, and the civil district or terri- 
tory in which it is situated, together with that of the 
Forest Division to which it belongs, should be stated ; and 
it should be explained whether the wooded area comprises 
one or several separate forests. The vicinity of large towns 
or markets for the produce, or of rivers, roads, or railways- 
leading to these places, should be very briefly mention ed- 
here. 

■ "Example. — These plans have been prepared for what are known as the "Naini- 
Tal Forests " which comprise twenty separate areas situated in the Knmnun District,., 
in the suh-division of Chakrata Pahar and Dkangakot, within the jurisdiction of the 
Commissioner of Kumaun. The forests surround and supply with produce the Muni- 
cipality and Cantonment of Haini Tal, and constitute one of the two ranges of the- 
ft aini Tal Forest Division, 

(**) Configuration of ihe grbund.— It should be explained 
whether the forests are situated in hilly or level ground, or 
on a plateau ; whether they form part of one or several river 
basins ; at what height or heights above the sea they are- 
found, and what their relativo'position is : with regard to the.- 
surrounding country. 
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Example.— The forests are situated on comparatively low hills, forming a series 
■of superimposed terraces or plateaux with sloping sides. The tops of the hills avo 
flat ; so that, instead of ascending to a ridge, we aacend to a plateau, and the action of 
time has not heon able to destroy the original torraoo-formation which gives to the 
hills fchoir oh araoteristio appearance. Precipie.es are, however, uncommon, and (he 
slopes are usually eaay enough for a saddled horse to be loci almost everywhere. The 
hills rise from 1,000 to seldom more than 1,700 feet above tho deepest valleys. The 
forests as might be expected, occupy the upper plateaux and slopes of tho hills, culti- 
vation having taken possession of the Sower slopes. The main ridgo ooonpies a 
continuous simiouB line," extending from the south-west to north-cast, firming the 
•-water-parting between the Ramgunga stream on the north and the Phadi river on the 
south ; but the greater portion of the area lies within the drainage basin of the latter 
;river. 

(Hi) Underlying roch and soil. — The general character 
-of the geology of the country, the resulting soils and their 
relation to tho composition of the forests, should be explained. 
The explanation should, however, be brief and of a general 
nature ; as a more detailed description of the soils in eaoh 
block is, when necessary, separately given, for instance, in 
the description of compartments. 

Example. — The entire rock-system belongs to what is known aa the Decaan traps 
and is consequently of volcanio origin. Tho soil resulting from the disintegration of 
these trap rocks is a red forrugiuoua loam, fairly fertile where deep. This, however, 
is not the case, on the level surfaces of the plateaux -where disintegration is slow and 
where, in some cases, the unchanged rock protrudes at the surface. Iu other parts 
the underlying rook, being everywhere laminated, compensates to some extent for 
shallowness ; but generally speaking, tho soil is not favourable to tree growth, as it is 
too superficial and dry. On the slopes, however, whiob separate the various plateaux, 
and along the bottoms of the numerous gallios, tho soil formed of deep accumula- 
tions and resting (>u a sub-soil of loosely disintegrated trap, is well-drained and 
admirably suited to tree-growth. An intrusion of granitic or gneissio rock about 
three miles broad crosses the area from south-east to north-west, and the resulting 
soil is a fine micaoeous sand which of itself is usually unfertile for agrioulture, 
requiring heavy manuring, but which under broad-leaved forest, beoomea fairly 
■and even highly fertile. 

(w) Qlimate, — All that is generally required is a simple 
statement of the facta with most of which every cultivator 
in the locality is practically acquainted.- Periods of drought 
or of excessive rain, of great heat or of cold, frosts, dangerous 
winds and the like which have a ■notable effect on the forest 
vegetation or on fire-protection, sowings, plantings or other 
"Sylvicultural operations, should be briefly explained. A few 
remarks may be usefully added regarding the healthiness or 
the reverse of the climate, when this question affects the 
proper execution of work or the duties of the establishment 
generally. 

The climate and soil together represent the productive 
■capacity of the area or locality and determine the species 
and method of treatment best adapted to the result required. 
'The character of the climate depends on the situation of a 
.given locality, and is described by stating the different local 
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peculiarities of the atmosphere as regards temperature,, 
degree of moisture, prevailing winds, etc. 

The points to "be borne in mind when it is desirable to- 
report in detail upon the climate of a given locality- 
are, therefore, as follows : — 

(1) Geographical situation. 

(2) Height above sea-level. 

(8) Relative height and position with regard to the- 
surrounding country. 

(4) Slope, aspect, and topographical features generally. 

(5) Temperature, maximum, minimum, and average at 

different seasons ; periods of greatest beat and 
cold and their duration. 

(6) Species which thrive in the locality and their pecu- 

liarities as regards climate. 

(7) Usual state of the atmosphere, whether clear or the 

reverse, and its dryness or humidity at different 
seasons. 

(8) Eainfall, mean — annual, and at different seasons ; 

drought and its duration ; snow-fall and its 
' duration. 

(9) "Winds and storms, their duration and force, damage- 

clone by them. 

Points (1) to (4) are of relatively small importance in. 
the plains; but circumstances of climate should ba applied 
to the questions at issue and be explained in a popular 
manner. 

Example. — The distinguishing characteristics of the olimate are, its dryneaj anil 
the great divergence between the temperature at different seasons of the year; 
These extremes of heat and cold, combined with the dryness of the atmosphere during 
most of the year, render the propagation of all hut a few speoies, such as Dalhergia 
Sissoo impossible ; and even the hardy Aeacia arabiea is killed off by frost unles? 
artificially shaded in winter. The monsoon tains nominally commence in J uly and 
continue to the end of August> but they are neither very constant nor tegular, and 
sometimes almost altogether fail. Plantings and sowings are only possible during 
this short period, and even then often fail in consequence of the dry hot weather 
durinp September. As a rule, a large proportion of the annual rain falls, during the 
winter, showers commencing at the end of December and lasting to the second week 
of January. Tho months of Maroh, April and May are more or less stormy as well as 
hot and dry. The dangerous season for fires is thus much prolonged, hut, on the 
other hand, the grass withers early and can be burnt with eafBty. Easterly winds 
prevail but are seldom violent, and their effects can be neutralized to ^ a great 
extent by protective bands of trees along the west boundary. Tho_ climate is, 
on the whole, healthy, even during tho scorching dry heats, except in the deepcr 
valleys and irrigated tracts. Owing to the dampness of these latter plaoes the forests 
remain green throughout the year, and are so unhealthy that labourers oauhot b& 
induced to reside or work in them during tho warm season from May to October. 
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(v) Agricultural customs and wants of the neighbouring 
■population. — In most instances the agicultural customs and 
the mode of ' life of the local population have an important 
bearing on the management of tbo forests, Loth with regard 
to the direct supply of the wants of the people in forest 
produce and to the adoption of a system of management that 
will interfere as little as possible with established customs. 
Such facts, where they influence forest management, 
should therefore be briefly stated. 

Example. -''Phe inhabitants are all of necessity cattle-farmers as well as oultiva- 
"fcovs, as there ftvo no canals in the district and water lies too deep from the surfaoa to 
inako well-irrigation profitable. Honae cultivation is cimfined to the areas near the 
rivers, whore, however, owing to the irregularity of the floods, farmin g affords at 
best but a poor and preoarious moans of subsistence. The combined Bystem of cattle 
farming and tillage in vogua if, therefore, the only means by which tbo people can. 
manage to support themselves. Even in the driest years, when tbo bare lands near 
the villages contain; no fodder at all, there are in the forests some grasses and the 
leaves of many trees whioh can be used aa fodder, and by these means the villagers 
• contrive to keep large herds of camels and cattlo, and flocks of sheep ivnd goats from 
'which they derive a considerable addition to their income and their food-supplies. 
It follows that, while grazing must bo provided for, the number of animals pastured 
should be rsntriotod to the possibility of the forests in leaf and grass fodder. Unless 
such a limitation is enforced the forests must inevitably disappear and the great 
■inorease in the stock kept lay the villages threatens this already. 

3. The composition and. condition of tJie forests -(i) Distri- 

hutioii and area. — It is generally necessary, especially 
where the report deals with a number of scattered forests, to 
■explain in a few words how the gross area is distributed. 

Example-— The total forest area is formed of a large number of separate blocks 
■oeoupyintf the steeper slopos and less accessible portions of the higher hills all cnl- 
turablu portions and the lower vallavs having been brought under the plonsjh. The 
number of demarcated forests in the vulley is 80, and the average area of oacb is 
about 800 acres. These relatively small forests are scatterod »vor the whole area of 
the valley, in the basins of the tributaries of the Eavi and Siul, at elevations of 
ibttween 6,600 and 8,500 feet above sea-level. 

The detail with which the area statement should be 
■compiled depends on the nature and degree of elaboration 
of the plans to be prepared. When possible, the areas of 
the wooded, blank and unculturable portions of the forests, 
.and the areas occupied by enclosures of private or other 
land not under forest management but within the boundaries, 
should be stated separately for each blook and sub-division. 
This information is required in laying out coupes, especially 
where the possibility is prescribed by area. Where, how- 
ever, large areas are to be felled over by the selection 
method a less complete area statement suffices, but would 
usually be supplemented by a more detailed description of 
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■fche blocks 
in each. 



and of the woodecl 3 blank and uncul tumble area. 



In addition to stating the area, it should also be explained 
how and with what degree of accuracy the forests have been 
surveyed, what maps exist, and how the acreages have been 
ascertained. 

Example. — The urea of tho working-oiwle can only be given approximately, 83 
■accurate reaps are available only for the Deota forests. 



Fobbbib, 



Blocks. 



Deota 



Lambtah 

Deota 

Bamsa 

Sams 

Kotigad 



'Chansil 



•Sahlra . 
JToranu . 
Nointwar 
Datmir . 

TOTAH 



Chansil 
Kotigad 



Aroa o£ each 

block in 

norOF. 



Total area 
(acres). 



2,883 -v 
2,937 / 
2,323 \ 
1,234. 1 
1,105 J 



10,482 



1,805 7 
3,968 5 



5,773 



1,410 
1,520 
3,450 
2,560 



25,195 



Esaiuxs. 



The Deota and Chansil 
forests were surveyed in 
1881-82 by the Forest 
Survey Branch, and the 
areas given ate those 
furnished by that Branch 
as calculated from the 
maps on the scale of 4"= 
1 mile. 

For the remaining forests 
which were demarcated in 
1885, only rough sketch 
maps on the scale of 2*=a 
1 mil e exist, and the areas 
given are subject to correc- 
tion when the xfgular sur- 
vey, iiqw in progress, has 
been completed. 



The following is an example of a more detailed state- 
ment. Very often, however* it will be necessary to indicate 
not merely the total wooded area but also the area of each 
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type of forest in each bio ok, "Where a stock map has been 
prepared this offers no difficulty : — 
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... 
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§ 101-0 aores of lands; 
adjoining Oanal. 


Total 


8,399-1 


5G2-7 


353-8 


18-5 


19-6 


1 "' 
9,853-7: 387-9 


9,691-6 





(ii) State of the Boundaries. — la order to justify 
proposed 'works of improvement, or the absence of any 
proposal of the kind, with regard to the demarcation, it is 
necessary to ascertain and state whether the .boundary marks 
are sufficient and suitable or not ; whether they are in good 
or bad condition ; and whether they are well placed. In 
some cases a re-demarcation of parts of the boundary maybe 
required, and, if so, this should be justified. The nature of 
the surrounding properties, the likelihood of trespass, and 
such other points as bear on the size, degree of proximity, etc., 
of the boundary marks should be dealt with iu such detail 
as may be necessary in each case. A " register " of boundary 
marks should not usually find a place in a working-plans 
report. 

In many cases, for instance where the annual clearing 
of the boundary lines for fire-protection or other purposes 
is necessary » it may be advisable to state the length of lines 
to be kept clear or the number of marks to be repaired, etc. 

The boundaries of private lands, included in the forest^ 
should be described iu the same way as the external 
boundaries. 
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Example.— The boundary marks used along the outer boundaries are sabstaniial 
and sufficient. The whole of this bouncing is demarcated by square masonfy pillars 
3' X 8' X 4/ j whilst pillars, also square, measuring 2' x2'x2V, mark off fche bound- 
ary between the open forests and those free of rights. There are in addition 318 
ronnd pillars, 4J' in firth by 2y high) demarcating the village lands within 
the forests. The shape of the boundaries is, however, very defective, a crooked or 
ouTved line between two conseontive pillars being common. The consequence is 
that it is extremely difficult to follow the boundary, and encroachments might long 
pass unnoticed. For the reserve this drawback has been overcome by erecting a 
ring fence of rough posts ; but something should bo done as soon as possible to render 
the boundaries of the other forests easily and permanently leoogniBable. Otherwise 
harassing disputes in the near future are inevitable. The adjoining estates consist oE 
village lands, the cultivation of whioh not infrequently is oonterminouB with the 
forest boundary. 

It may occasionally be advisable to prefix to the 
description of the boundaries remarks explanatory of the 
circumstances under whiob the demarcation was made, 

Enclosures within a reserve are often of such inportance, 
as regards the management of the forest, that it may be 
necessary to notice them in detail. 

(in) Legal position of the forests. — A brief account of the 
manner- in which the forests were acquired, and how they are 
held by Government, of their settlement (if one has been 
made) and of their present legal status, should be given, The 
Act and section of the Act under whioh the forests have been 
declared " reserved " or " proteoted s " as well as brief 
particulars of all important orders of the local Government 
concerned bearing on the status and management of the areas 3 
should also be indicated. Speoial regulations affecting the 
forests, such as grazing rules, should be mentioned, and their 
bearing on the legal position of the tract should be explained. 
This section of the report should not, however, be burdened 
with details regarding the past managemeat of forests. This 
subject will be separately dealt with in another section. 

Example. — Jaunsar originally formed part of the Sirmur or Nahan State. In 
1815 it was oonquoved by the .British, sinoe which time it has been under British rule. 
But it was not until 1860 that the right of Government to the ownership of all waste 
land was enforced by rough limitation of the rights of eaoh collection of vil'asr e 
oomeaunities. It was clearly laid down in the settlement that the rights f the 
villagers in the forests consisted in grassing, in collecting dead wood for fuel and in 
cutting timber for their own use only* , 

In 1865-66 the proposal to establish a military oantonment at Chakrata gnve 
rise to the issue of different orders for the protedtioh of the more valuable tracts of 
forest, and in 1866 a Forest Officer was appointed to take charge of them. In 1869 
the demarcation of oortain portions as Government forest was directed, and thiee 
classes of forest were formed s — 

"First class*— Forest areas praotioally free of right?. 

Second class. — I orest areas under the oontrol of Government, but subject to 
certain rights of usage. 
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fhird class. -^Fow&t or waste laud, -the use of which was allotted to the 

different villages, the light to sell produce only being prohibited. 
In 1878, on the Indian Forost Act (VII of 1878) coming into force, a settlement, 
under Chapter II of that Act, was made of the first and second class forest b, and suoh 
areas as could not be secured free of all rights were included in the category now 
cnlled Vnclassed State Forests. The settled forests, whioh it will be seen are free 
of all rights, were gazetted as " Reserves " under section 19 of the Forests Act (vide 
G. 0. No. 480 A, of 1st August 1890). The unolassed forests are not (vide Gr. 0. Mo. 
77 F. C, of the 13th June 1871) managed by the officers of the Forest Department, 
the enforcement of the limitation as to the sola of produce from them being left to 
the civil offioers, 

(iv) Rights and concessions, — It is generally necessary to 
explain the nature and extent of the rights with which the 
forests are burdened, so far as they affect management and 
sy'lvicultural treatment. But it is only where definite pro- 
posals' are made for commuting particular rights, or for pro- 
Tiding for them in some special manner, that full details of 
each right need be given, And if a detailed report is 
required it should be prepared separately from the working- 
plan. 

It should be clearly understood that the body of a work- 
ing-plan report is not the place for a detailed record'oj- 
Hghts, the upkeep of which is separately provided for in 
the Forest Code. As, however, it sometimes happens that 
the rights, although legally settled, have not, been recorded 
in a convenient form, it may be advisable in the preparation 
of the working-plan to redraft, under proper authority, this 
record in a more intelligible form for ready reference. If 
so desired, the record may often be suitably appended to 
iihe working-plan report. 

Mmam'plo. — The forests in this Division come under the action of the third 
clause of section 3di of fclio Aot, and no settlement or enquiry hnving' yet been made, 
the existence or non-existence of rights unfortunately still remains an open question. 
The following concessions have, howevor, been made by administrative order in favour 
of the inhabitants of certain villages in the immediate vicinity of the forests, ot*, i — 

Sattikhala . . ... 10 ohil tree 2 feet diameter, annually. ;; 

Mulau . . , ' . . 20 ■ . ' ■ „ „ „ 

Iwldhang ' 35 ,, „ „ 

Amgadi .»,,.. 26 „ „ „ 

Bedauui ..... 63 ■ „ „ „ 

Total .154 

The exercise of those rights is restricted to the actual domestic and agricultural 
requirements of the villagers in whose favour they are recorded, and they cannot be 
exercised for purposes of trade. The maximum size of a honse, for building and 
maintaining whioh timber oan'be claimed, is 40 feet X 36 feet X 16 feet. 

~ Any_ trees, exoept the protected kinds, may bo lopped for green leaves j but the 
lopping is limited to branches not exoeeding 2'' in diameter at the trunk. 
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The grazing allowed under the orders above mentioned is as follows ! 



TbAOT 1II1!0T£ D BS! 
T11J3 CONCESSION. 


Total hsad op cat^e admitted 

TO OBAZE AT BAtB BAIBSi 


Eehieks, 


Name of 
block, 


Acreage. 


Buffaloes. 


Cows and 
bullocks , 


Horses, 

ponies, and 

donkeys. 


Sheep 

and 

goats. 


Malan 
Amgadi 
Bedasni , 


2,136 
3,135 

6,304 


38 
223 
106 


485 

1,165 

1,464 


525 
33 


175 
2S0 


The pvesont full 
.annual rales per 
head of each class 
o£ cattle are, ra» 
spoctively, 4, 2, 1, 
and \ annas. Hence 
the total money 
value of the con- 
cessions at the 
present rates is 
B249-5-3 per an- 
num. 


Total 


11,575 


367 


3,114 


558 


395 



It is always well to estimate tlie quantity of timber or 
fuel for winch provision must be made. This information; 
is necessary in order to arrange for the exercise of the rights 
and for their regulation which, as has been seen, may neces-" 
sitate the grouping into separate working-circles or felling 
series of the areas affected. The bearing of the rights on 
the management of the forest should be noticed, and it 
should be pointed out in what way the rights should be 
regulated. An endeavour should always be made to estimate 
the value of the concessions granted. 

(v) Composition and condition of the crops."— As a 
detailed description of the crops in each block or compart" 
ment is usually separately given or figured in the stock-map, 
this section should contain only a broad general description, 
special attention being paid to points such as the following, 
not dealt with in the detailed description : — 

[a) The different classes or types of forest and their 
distribution ; principal and accessory speoies 
and their relative proportions. 

(6) The condition Of the crop; the dominant age- 
classes ; the quality and density of the growth; 
absence or presence of blanks or glades. 

(c) Reproduction j the presence or absence of natural 
seedlings, with, explanatory remarks. 

Example— Taking the forest as a whole, the stock may be generally sub-divided 
into three distinct zones which roughly occupy the following areas :~ 

(1) The Kars7iu oak zone. — Beginning at about 9,000 feet and extending 
to the highest point of the basin. It comprises pure or mixed, open or 

K2 
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dense patches of tho silver and spruce firs and of harshu (oak), infcer- 
speraed with bird chetries, maples, service trees and yews. In this zone 
wherever the gTOiwd is fairly level, wo ubtain extremely rioh. pastures- 
Deodar jnst enters the zone, 

(fl) The deodar zone.— From 6,H00 feet to 9,000 feet. Deodar is spread 
throughout this zone. The tree does not, however, grow pure, being 
mixed with a larger or smaller proportion of spruce and moru (oak) 
prinoipaLy, and silver fir exceptionally. It is most abundant, and 
generally constitutes the predominant tree, betweon 7,000 and 8,500 
feet of elevation. Above arid below this belt deoder confines itself 
almost exclusively to vidges and well-drained elopes, particularly the- 
former. 

(3) The chir (Pinna longifolia) none.— From 6,000 feet to the lowest altitude 
of tho circle (4,416 feet) . The predominant type of forest is broad- 
leaved, consisting of ban (oak) and a few horsu chestnuts, maples, etc., 
at the higher elevations, and chir with small trees and shrubs else- 
where. Numerous grazing grounds exist or recently existed, in the 
Ian (oak) area, which is therefore interspersed with comparatively 
extensive plots of open low scrub. 

The nrea producing deodar, which is the one marketable tree, is about half the 
total area of the forest. The crops are all irregular, no distinct ago-olasses or grada- 
tion of ages existing ; and every variation in density is to ba met with, from open 
grassy blanks to dense mixed deodar and fir forest. In the following statement, the 
areas occupied by each of these zoue^ of growth are recorded. 



ZOHE. 


WaodsS. 


Blank. 


UnprodaotiTO. 


Total. 


Karshu Oak. , 

Deodar . 

Chir (Pinoslongifolia). 


2,795 
7,855 
1,034 


1,024 
.1,603 

1,038 


2.10S 
1,002 

428 


5,927 

10,460 

3,600 



In the deodar zone, save where the cover is too dense, reproduction is good, seed' 
llDgsof deodar as well as of kail and rai being plentiful. In the Palangi block 
especially the young growth of mom (oak) is excellont. In those Mocks wbloh have 
beon workid over natural reproduction is exceedingly satisfactory. 

"With what degree of detail the principal species should 
he described depends on the special circumstances of each 
case, and must therefore be left to the judgment of the 
•working-plans officer. But, broadly speaking with regard 
to every important species of which the treatment is not well 
known, it will he useful to record whatever information 
can be collected on the following subjects : — 

(a) Characters oE the soil and of the locality in which 
the tree is found growing and in which it 
thrives best ; 

(6) Requirements or peculiarities with regard to re- 
production, seedling, etc; aptitude to produce 
shoots or suckers ; 

(c) Growth in girth and height ; size attained j lon- 
gevity; 
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(d) Most suitable method of treatment ; peculiarities 

as regards supporting shade, or the reverse; 

(e) Products yielded and purposes for which 

employed ; qualities of the wood. 

Information concerning the origin of the crop or im- 
portant facts connected with its past treatment often throws 
light on its present condition. In the case of plantations 
the origin and past history can be readily described, and for 
many other crops also much may he learned. 

Example.— The large size of the few o]d trees still remaining would of itself be 
sufficient to prove that a fine forest growth at one time ooveved at least the more 
favourably situated areas, and there is besides dear evidence that nearly all the old 
growth has disappeared through jkiiming. Tho faut is that the levol trade, which 
typify these hills, attracted settlers at an early date after the pacification of the 
oountry under British rulo ; and, although jhtimintj did not extend far up tho hill 
sides which are generally too steep for this mode of cultivation^ (he trees did not 
escape injury. The best kinds were exported to the plains, being generally felled 
four or five feet from the ground, and young shoots wore similarly hacked off as 
soon, as they attained a saleable size. The inferior species were lopped to provide 
fuel or fcidder, while the entire area was overrun by herds of cattle and was subject 
to annual fires. The evidences of this ill-treatment are very visible on the crop whioh 
now remains. 

(vi) Injuries to which the crops are liable, — It is only 
necessary, as a rule, to explain those causes of injury, such as 
breaches of the forest regulations, fires, grazing, climbers 
and other injurious growths, depredations by noxious animals, 
etc., wliich in practice may be prevented or restrained, and 
which have an important direct bearing on the forest manage- 
ment. Purely scientific information with regard to fungoid 
growths or insect pests, however interesting or even useful 
it may be, is generally out of place in a working-plan. The 
injuries may be conveniently classed under two main heads, 
viz., those due to natural causes, and those caused by man. 

Example.— The ohief preventible causes of injury are grazing and tires. Many 
other injurious customs formerly prevailed, such as tapping For rosin, taking large 
strips of bark off the trunks of fir trees for roofing temporary huts, and hacking 
green deodar and other conifors for fuel or torches ; but these malpractices have been 
altogether put a stop to. 

The bad condition of the forest as regards reproduction is largely due to the vary 
irri-gulai manner in which grazing is allowed. The cattle graze all the year round 
at a few favoured Bpc/fcs near the -villages. There are thus numerous congested 
grazing cenLres scattered throughout the forests, whilst tbere are also considerable 
areas where grazing is very slight or soarcely takes plaoe. The olosing and opening 
in regular rotation of different blocks, and the'oonspquent distribution of the grazing 
over the enure area would, in a great measure, mitigate this evil. 

The chief cause of injury is, however, fire. With the exception of the protected 
blocks, only some damp, shady hollows! covering an insignificant area, escape, and tho 
general effect on vegetation is deplorable The quality of the trees is inferior, a lar&e 
percentage of the stems is hollow, and FaplingB axe often burnt down to the ground. 
The greater portion of the stock is really derived from coppice shoots ; while in othor 
respeots reproduction is almost entirely checked owing to the seeds and Beedlings 
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• being destroyed. The density of the crops is also sensibly affeoted, Ibe formation of 
largo blanks is inores&ing, and the spread of bamboos and grasses, such as babar, bos 
been encouraged rather than retarded by these fires. Considering that there is a 
certain demand for wood of all kinds in the range, it is of oonrso important to 
extend fire-pvotcction over a larger area, and tins may gradnally be done without 
causing hardship or even local discontent. 

Climbers in the upper forests, unlike the Bmhinia Tahlii and others in the sal 
areas, do little or no damage. The commonest of the climbers and creepers are ivy, 
•vines, particularly Vitis himalayana, Bchiwndru grandiflora, smd. Ficus soandens. 
These perhaps do more good than harm by keeping the trunks moist and by killing 
off the lower branches. Wo measures are, therefore, necessary with regard, to them. 

4. System ot management — (i) Past and present systems 
of management. — The system or systems of management 
■which hare been followed in the past should he briefly 
discussed, with a view to preventing a repetition of such 
mistakes as may have been made, and so that the present 
condition of the crop and the system of management 
actually in force may be better understood. This may 
necessitate some historical remarks brief enough to render 
the explanation intelligible. 

Example. — Daring the first three years of British rule all forest dues wet'a 
leased out to contractors with the transit dues on merchandise, and subsequently 
they were farmed out to the zamindars of the yarganas in wliioh they were oolleotod. 
In 1844, in consequence- of the difficulties regarding ■boundaries that had occurred, 
the collection of these dues was entrusted to the authorities of the district ; but two 
years later the duty of collecting them was restored to the 2amindars. In 1866 the 
reservation of the lands was reoommended, and a proclamation was issued prohibiting 
the cutting of thB sal within these areas; and thus the system of Government 
protection commenced. Since that time the following systems of management have 
been attempted, with, as will bo seen, varying results :•— 

Leasing out for one year definite areas for the extraction of produce.— Hhh 
system saved the establishment rauc-h trouble, as the lessees issued their 
own passes and exercised their own cheolc ; and since they understood the 
requirements of thelocal markets better than the Forest Offioi-rs, they prob- 
ably paid Government a fargvr sum than would bare been colJeoted in 
detail by tho Forest Department direct from petty purchasers. But the 
method led to collusion between the lessees and the subordinates inlonded 
to supervise them : trees were killed standing, and timber of forbidden 
description was removed. The system has now bean abandoned. 

Eemoval of produce under passes issuid at revenue stations. — Generalized 
too far, this system — wlrf'oh was enforced during some years after the 
abolition of the first— leads to the very same defcots j but, reslriotod to 
the removal, undor passes valid for a short period, of small fallen wood 
and of marked and girdled trees fit only for fuel, is a very desirable 
adjunct to other methods of workings. 

Sale of standing trees by the Forest Officer ly public auction or by private 
agreement, — This has been found by far tho best system in disposing 
of large quantities of valuable produce and should be extended as far as 
eiroutn stances will permit. 

' It will generally be necessary to explain fully and to 
criticise the system of management in force, pointing out 
defects observed in it in justification of any changes that 
may be proposed. 
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Example.-- 'Under the system of working in force— < ■ 

Green standing trees may only be out after marking and with the previous 

sanction of the Divisional Officer. An exception to this rule is sometimes 

made in the case of inferior species. 
Fallen green trees may only be removed un dor the pass and mark of PoTesters 

in charge of ranges or beats. 
Bamboos may only be ont in specified areas and under permits- issued by 

Range Officers. 

Purchasers are allowed to enter the forests and to remote the produce they 
require on taking ont a pass at any of the revenue stations and on paying the dues 
according to a fixed tariff. The general rule, is, however, subject to the following 
restrictions : — 

That permission to work be' obtained before the forest is entered, and that the 

fnrest rules be observed. 
That cattle shall not be brought into the forests witbont the grazing due 

having first been paid or remain in the forests save at authorized cattle 

stations. 

Although there can be no doubt that more timber and firewood are produced ovor the 
entire area than the quantity sold annually, it appears that, on the other hand, some 
of the more accessible parts have been overworked, whilst largo but less accessible 
areas have remained untouched. The rales of working seqnire to be revised so as to 
remedy this. 

(ii) Special ivories improvement.' — In most cases there will 
be 'works of improvement or construction for the am 
tion of the crop or for the extraction of produce, such as 
sowings or plantings, timber slides,, roads, or bridges ; and 
occasionally special operations may be required, such as 
drainage or irrigation ■works, barriers to prevent the erosion 
of the banks of streams, and so forth. All these may be 
described in this section in such detail as ' circumstances 
require. 

In discussing cultural or other works of improvement 
undertaken in past years attention should be drawn to 
important results of experience so acquired, But if it is 
necessary for the information of the local officers to describe 
these works in detail, this should be done io a special report 
or in an appendix to the working-plan. 

Example, — It has been ascertained from the records that plantations of deodar, 
walnut and ash have usually succeeded ; while direot sowings hiive uniformly Failed. 
Even in the nurseries the germinating seedlings have survived with difficulty, but 
once they are a few months old they hnve given nn trouble. The cost of planting out 
from the nurseries has, on the. average, ammmted to R10 per acre, or, including 
^nursery charges, to KJ8 per aore of established transpUnte. 

(Hi) Fast revenue and expenditure. — Where the figures 
are available, the average receipts and expenditure for the past 
few years in connection with the whole area dealt with and, 
if possible, regarding each clas's of forest in this area, should 
be given. If no separate accounts are available an estimate 
may be made. The prices realised forthe produce, exclusive 
of cost of extraction and of establishment employed, should 
as far as practicable, be stated. These prices should ' be 
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discussed, uses being made of the figures to justify proposals, 
if any are made, for increasing or reducing expenditure 
under these headings. 

Example. — From a statement showing the revenue and expenditure during the 

.paBt ten years, compiled from the records in the Range offices, it appears that the 

average annual gross receipts during the past 10 years were Bl.64,000, while the 

expenditure on timber works waa R44,00D. The profits derived from the forests were 

therefore Bl,20,i 00 annually, and of tins sum there has been expended— 



On roads and buildings 
On cultural improvements 
On establishments 



Total expenditure 



2 per cent. 

3 it 
21 „ 

26 



It is beyond dispute that this expenditure is far too low. The condition of the 
forests requires the expenditure of large sums annually on cultural improvements 5 
while the low net price realised (only two annas per cnbio foot on an average) for the 
produce shows thnt new lines of extraction are indispensable in order to place the 
produce at a reasonable cost where it is wanted. An expenditure of probably 25 per 
cent, of the prolits should be devoted to improvements for some years to oome. 

5. Utilisation of the produce.— («) Marketable joroduota.— 
It should be stated what products of the forest are saleable, 
the purposes for which they are used, and the quantities of 
each sort consumed by different classes of the community 
or required to meet the general demands of the public. 
In preparing the plan a statement should, therefore, be 
tabulated from the records showing the quantities of 
produce exploited by Government agency, sold to pur- 
chasers direct, used departmentallyj granted or sold at 
privileged rates to right-holders and given as free grants. 

Jlxample, — The following statement exhibits the average quantities of produce 
removed annually during the past five years ; — 





AVEEACU3 QUANTITIES OF PBODDCIi KEMOl'ED Oil UTILISED 
ANNUALLY, 




PBOBBOJS, 


By GoVHBfftoEHT 


B* ,„OBU»». ! £ ™* 


BV RIGHT- 
UOLnERB , 


Uemabbb, 




QnaDtity, 


Value, 


Quantity. 


Vnlno. 


Quan- 
tity. 


Valno. 


Quia, 
tity. 


Value. 




Of eon sal timber . 
.. Bain „ 
. other woods 
Fuel . 
Bamboos i . 
Graalng , , 
Miscellaneous . 


Cnb, ft, 

141,600 
69.000 

iiiiooo 


E 

16,800 
0,030 

"026 


Cob. ft, 

4,216,000 
200,000 
108,000 
180,000 


B 

48,000 

24.000 

4,280 

. 23,2.>0 

5,000 
2,837 

384 


Cub, ft, 
6,000 


B 
720 


Cub. ft. 
15,090 

20,000 


E 

1,500 

2,'ioO 

'790 


3J- 5" 

a. 2 « 

3 £ » 3 

* & 0.1=1 (B* 

y »e3 "« 

£ of 1 a 

d « r / b-"~ 


Average B yean 
1806-00 to 1000- 
10, 


"" 


i 26,415 


... 


1,07,801 




720 


... 


14,600 
: 


H *■* DO +* ° 

SBsf 
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(**) Lines of exports. — The roads or main export lines, 
passing through, the forest or in its vicinity, by which the 
produce is conveyed to the markets where it ia consumed, 
should be mentioned, and the state of repair and adequacy 
of these roads should be discussed. Eivers and streams used 
for the extraction of produce should be similarly described, 
and any necessary improvements of the waterways should be 
suggested. 

Example. — The lines of sxport leading from the forests are the Siul River, on 
which ara situated the villages of Odoyptir and Dharampnr, and the main cart- road 
leading to the city ofBampur. In the Siul itself, at Bagti, a narrow channel is so 
blocked up by a series of large bonlderg that it ia difficult to fluat logs from one end 
of the. passage to the other. Blasting operations are required here in order to free 
the channel. 

The carting road is in the charge of the District Engineer, and its repairs aTo 
paid for from Dietriot funds. 

The following roads, which are the main arteries of the Range, have to be 
kept in good order bo as to be passable for mules : — 

Misan to Sagti . . . . . . . 12 miles. 

Djnd to Sooli 6 „ 

New roads of the same sort are required in order to open outfclis Sain forest: 
length from the forest to the cart-road, 8 miles. 

Ordinary roads or paths, when no longer wanted for the transport of timber 
and fuel, need not generally be kept in repair, but will not altogether disappear and 
can be restored when a«ain required. 

{iii) Centres of consuniption.—The size and importance of 

each of the centres of consumption supplied from the forests 

under examination, their distance from the forest and the 

produce consumed in each, should be discussed with such 

detail as appears necessary. 

The following heads under rrhich the facts may be recorded should be borne in 
mind : — 

Name of rearket, 

Distance from the forest, 

Line of export. 

DefOriptinn and quantity of produoe consumed. 

Sources from which supplied. 

Quantities coming from Government forests, 

Bates paid by dealers. 

(iv) Mode and cost of ex I Taction. —The manner in which 
the produce is extracted should be explained, and the cost oE 
felling, transport, etc., should be given. Improvements will 
of coarse often be suggested with the object of reducing 
the cost. The establishment of new roads and the improve- 
ment of existing lines of export may be justified in this 
section. 

Example.~ All the produce reaches the market by railway, to whiob it is oonveyed 
from the forests distant from 2 to 6 miles by bullock cart. The rates charged by 
the Railway Company are given below. The cost of conveyance to the line by bullock 
cart amounts on an average to six piee per maund per mile. This is the chief 
expense in the extraction of the produoe, and on a separate report it has been proposed 
to substitute carriage by tramway for the present system, A tramway will reduce 
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■the cost of extraction to fcht'ee pies per mannd per mile. The cost of constructing the 
proposed tramway, in accordance "with, tha estimates given in. the detailed report, 
has been iaoluded in the financial forecast. 

(v) Net value of each class of produce. — Upon the 
propei* consideration of this subject often depend the 
exploitable age and the method of treatment to be applied.' 
The report should state separately for each class of produce, 
the pAvspo-ses ioY -Tff^vwjfe. it is w&eA, ike v&k \&tvaxf& se&lise/i 
after deducting all costs of felling and extraction,' etc. An 
example of the calculations which may be necessary has 
been given in Chapter II in discussing the exploitable age. 
The result arrived at may be stated in words or in tabular 
form -as most convenient. 

Example.— 'The following statement indioates the gross and. net prices realised 
for eaoli class of produce :— 



Description of produoe. 



Tresa standing in forest 

3Fuel billets, 2' 6" long, 10" 
to 2" diameter. 

Ettol billets, 5' long, 2" to 1" 
diameter. 



Gross price 

per cubic 

foot (solid), 



H 

0-50 
0'C6 

0'82 



"Wet priae 
per cubic 
foot (solid). 



050 
0-23 

0-06 



Remakes. 



These figures are calculated, 
from the average sales and the 
expenditure incurred during 
five years. 



6. Miscellaneous Facts. — (i) The forest Staff. — The 
strength, duties and cost of the forest staff should be 
stated, "and the adetpiaey w TOaTxffietefl&ey, as the «aaa 
may be, of the existing establishment ^commented upon. 
"Where alterations are necessary, this should be stated and 
explained. 

Example,— Ike follow!' 1 '? ranges and heats have been established .' — 



Sange and 
head -quarters 


No. of ' Forests or blocks 
beat, included in eaohbaat. 


Area 
of beat. 


ffead-quartera 
of beat. 


Ebmabks 


r 

Eeota , ,4 


1 

2.. 
3 

4 
5 


Parttf, TempU, Deota, 
Katatash. 

Tadiar and Bag-iar . 
Pipal, Pamau . 

DhikOri . 
Naint^ar and Datmir 

ToTAL Akea 


Aores. 
1,798 

1,139 
1,037 

1,930 
1,010 


Deofa. 

Tadiar, 
Pamau. 

SaHro. 
Datmir. 


The charge of 
the range is at 
preaent held by 
a forester. 




6,914 
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The duties of the subordinate establishment are particularly heavy, as the timber 
.works are oon ducted departmental!/, The injurfea to which tbe forests aw liable 
have already been described, and the protective dnties of the guards will be under- 
' Blood. The average area of eaoh guard's beat is about 1,400 acres ; but the forests 
are scattered over a large area of exceptionally rngged oountry. It is often 
difficult to obtain suitable forest guards, aB the hill men are ■unaccustomed to 
.-discipline of any sort. Proposals for inor easing the staff, and for certain cbangesin 
its disposition, will therefore be made. 

(**) Labour supply. — It should be said to what extent 
and .at what rates of payment it is possible to procure local 
labour, and whether at particular seasons of the year, there 
are difficulties with regard to the supply. Any other 
remarks that may appear desirable in connection with the 
execution of works in the forests should also be recorded 
under this head. 

7. Future management • basis of proposals. — (i) Working- 
circles and felling -series. — lu explaining what working- 
circles and felling-series are proposed, their formatio 
should be fully justified with reference to — 

The state of the crop and method of treatment to be 

supplied. 
The position of the natural land-marks. 
The position of the markets to be supplied. 
The demand for the produce. 
The most desirable size of the coupes. 
The administrative charges. 

It will generally be convenient, especially when there are 
a number of working- circles or felling-series, to exhibit in 
a tabular form the areas comprised in each circle and series 
together with the names of the forests or blocks concerned. 

Example. — It will have been seen tbat the forest nrea consists of two portions, 
separated from eaoh other by the main road from the railway line to tbe tahsil, and 
perfectly distinct in the character of the crups and in legal constitution. That portion 
situated to the east of this road has an area of 18,631 acres, is reserved and contained, 
as we have seen, an irregularly coppiced forest of sal ; while the area lying to the 
west of the road is unolassed forest, and contains only scrub jungle whioh. it will be 
proposed to work for grazing. This latter block must, it is evident, form a separate 
workiDg-oirole, and it is proposed to call it the " grazing oirple." 

As to the first-mentioned block, it is too large to form convoniently a single 
felling-series and it is, therefore, -proposed to divide it into two, separated by tbe 
strtara and tbe path leading to the village. .But both felling-series will be simulta- 
neously workedtosnpply the same market which is fed by the railway. It may be 
argued tbat this division of the eastern area into two telling-series will render the 
wofting-plan more complicated. The cost of extracting the produoe will, however, 
be decreased by reason of the lesser distance it will have to be carried ; while the 
pvodnctsofthe fellings will not be so difficult to extraot and dispose of. The follow- 
ing area_ statement shows the distribution of these working-circles and, of tbe 
felTing-series, numbered I and II respectively. Each will conveniently form 
a Forester's charge, replacing the present amngexnent by which a Ranger has 
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oharge of tlie reserved forests only, and two guards, belonging to the sub-division but 
not undor tlie Rangev 8 have cb&rga of the grazing aiea : — 



Wotking-elrolos. Folllng-aaries. 


Blocks included. 


BCTOB. 


Beuaim, 


" 


( 


Mangir . 
Bhandal . 


328 - 
1,130 






1 1 


Langera . 
Mai la 
Himgri 

Total 


1,302 
1,466 

i,a39 






5,565 




Coppice •{ 






1 


}■ All these forests 






Bamotft . 


1,250 i 


are reserved, 






Sai . 


1,246 ' 








Alwas 


728 ; 




i 


II 

1 


Bnir» 

Tisa 

('hauju . . 


1,420 ' 

746 
1,488 




I 


L 


Kalel 


1,188 








Total 

Grand Total . 

Sao . . . 


8,066 






13,631 






2,043 


1 






Lil . 


892 


1 




. 


Belj . 


1,994 


[These forests, al- 
though dfroar" 


Grazing 




Tonda 


2,(300 




■i 


1 Aulas 


1,586 


cated, have 




1 


Kothi 


1,785 


not been re* 




1 


Paeii 


1,170 


served. 




i 


. Maila 
Total area 


2,491 


J 




14,561 





(ii) Sub-division of the area into blocks or compart- 
ments, — The degree of elaboration with which the forest has 
been sub-divided and the crops described should be briefly 
explained and justified. 

Example.— The working-circle has been sub-divided into five blocks, each, of an 
average area of 1,200 acres and with boundaries whioh follow either roiids, ridges or 
streams. As the forest is to bo worked by the method of selection fellings, and the 
exploitable trees are growing scattered over this area, a more minute sub-division and 
description has not been considered necessary. 

The boundaries of the compartments ars marked by deep blazes on all the 
boundary trees; whilst, at salient angles, earth mounds with hard wood posts bearing 
numbered plates, have beeu placed. 

(Hi) Analysis of the crop. — It should he explained 
whether the trees hare been counted and measured, and 
■whether the areas containing different crops have been 
differentiated and separately surveyed or have simply been 
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estimated by eye. Where a valuation or enumeration survey 
has been made, it should be explained whether the stock on, 
the whole area has been counted, or whether the number of 
trees has been calculated from sample plots. "Whatever 
method of analysis and description has been employed should 
be briefly explained and justified. 

Example. — No accurate differentiation of the crops in each compartment has been 
attempted, as this was unnecessary in view of the treatment to be applied. The 
number of trees has, however, been ascertained by linear surreys run in. all directions 
through every kind of crop. The area so surveyed amounted to 12 per oeut. of the 
area of the working-circle. The results of the enumeration are summarised in tha 
following paragraph, and the detailed figures will be found in Appendix IV, 

A brief analysis of the crop, based on any detailed de- 
scription or on a stock map (if one has been prepared) should 
be given. Where the number of trees has been counted or 
estimated, totals for each size, class, kind, etc., should be 
stated and should be supplemented in an appendix by a 
detailed record of the survey. It the areas occupied by 
different crops have been separately examined, the age-classes 
and the area occupied by each kind of crop should be 
recorded. Where the stock has been simply assessed by eye, 
summary description of the crop in each sub-division may 
be given. 

Example. — The records of the detailed enumeration show that the standing stock 
may be classed as follows : — ■ 

Trees (exploitable) over 2' in diameter . . . 66,8?1 
IV to 2' „ „ . . . 87,846 

1' tol4'» » ... 63,000 

below 1' „ ... 927,000 

Where the crops have been differentiated as to their com* 
ponent age-classes, the summary analysis would be given 
by area : — 

AoBEB. 

Mature, regular high forest from 100 to 150 years old . 1,208 

Selection- worked high forest froin 40 to 160 years old . 1,141 

Pcde crops from 50 to 90 years old .... 955 

former coppice, undergoing Bead and secondary fellings . 87 

Young thici;ets and seedling crops . . . . 628 

Blanks and glades . , , . . . . 167 

Total abea. , 4,187 

8. Future method of treatment — (*) Object sought to be 
attained : purpose with which the forest should he 
managed. — The object or purpose in view, such as the 
production of timber of a certain kind and size, the 
protection of the trees, or whatever it may be, should be 
deduced from the faots recorded in the first part of the 
Beport and be plainly stated ; and, in certain cases, as for 



142- 

instance, in water catchment areas and in. hilly country, 
especial attention should be paid to the necessity for the 
retention of forest coyer with the object of improving and 
regulating the water supply, and preventing erosion. 

JSxample. — The faots recorded in paragraphs 12 to 16 of this Eeport show that 
the forests should bo worked so as to provide fuel and timber for the local population. 
Timber of the largest size is not required, and the beams or poles in demand can be 
obtained from trees of one Toot in diameter, 

(ii) Method of treatment. — The proposals for the manage- 
ment of each working- circle should be discussed separately s 
commencing with the sylvicultural method of treatment. 
The method should be explained and its adoption justified by 
a brief explanation of the reasons which render it advisable or 
necessary to employ it. 

Example. — Although the eoppioa system introduced in 1881 has not.been followed, 
in all its details, its general principles have been adhered to, and, broadly speaking, 
have given the results that were sought. It is, therefore, proposed to continue this 
method of coppice with standards. The method of high forest, it might be argued, 
would also furnish both timber and fuel and furuish timber in much larger quantities 
than would be possible under the method of coppice with standards. The present 
state of the area, formerly set apart for treatment as high forest, does not, huwever, 
favour the conclusion that. the method of high forest is suitab.ta to the speoies which 
the forest contains, . The volume of standing ^timber is undoubteily grout ; but the 
trees have iu general a foroed and unhealthy appearance; audit ia .not improbable 
that high forest could only be regenerated, by artificial means. Every indication 
points to the conclusion that the principal species thrives bast when grown in a 
state of partial isolation. It finds these conditions when grown as standards over 
coppice ; and, as far as oau be seen at present, by adopting this mothod we are more 
likely to furnish timber of good quality than by any other mothod of treatment, 

(Hi) The exploitable age. — The manner in which the 
exploitable age has been calculated, and the facts on which 
the calculation has been based, should be stated. As already 
indicated these facts or considerations relate to the products 
required, the object with which the forest should be worked, 
the rate of growth, the prices realised and the net value of 
the trees standing in the forest. 

Example. — It lias bean stated that the object with which this forest should be 
worked is to supply fuel and timber for the neighbouring population, and it has been 
deoided that this end may best bo accomplished under the coppice with standards 
method of treatment. It has been shown that the fuel billet required should not exceed 
4 inches in diameter, as, if larger, it becomes necessary to split them, and they bring 
in a lower net price. From the rate of growth of the coppice it is known that this size 
is attained in about 12 years. It is, therefore, proposed to exploit the forest on a 
rotation of 12 years, As regards the standards, wo have seen that trees of 1 foot in 
diameter furnish the reqaired small timber, and that they attain this size in about 
,60 years. It is, therefore, proposed to retain a oertain number of the standards of 
eaen coupe for five rotations of the coppice. 

9. 'Ilie fellings. — (*) General working scheme and calcula- 
tion of the possibility. — The calculation of the possibility 
should be based on the analysis o£ the crops, or, where an 
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enumeration survey has been made, on the standing sfcoolc in 
the'lorest 

The general scheme of working and the method of cal- 
culation having been explained and the possibility deter- 
mined, the condition of the stock as regards its sufficiency 
or insufficiency, the arrangement of the age-classes and so 
forth, should he discussed. The length of the preparatory 
period, during which it may he necessary to reconstitute the 
crop or lead it on to normal condition, should also he 
explained. 

Example. — It is proposed to exploit the principal species, teak, by the Belecfcjon 
method ; and the length of the felling rotation adopted is 20 years or half the period 
(40 years) required for a tree of the lowest dimensions of Class II to attain the lowest 
dimensions of Class I. The enumeration surveys show that the age-classes are aa 
follows i — 

Class I §b£7l trees. 

„ II 37,846 „ 

„ III 33,000 ,, 

„ IV 937,000 „ 

It may be assumed that, as there are 87,846 trees of the 2nd Class, the greater 
proportion of whiob. will attain exploitable dimensions in the course of 40 years, the 
number of trees which will become exploitable each year is Bomethins leas than 87,846 
-J-40 or about 2,000 trees. Under a felling rotation of 20 years, the normal exploit- 
able stock on the ground should therefore be ;— 



In the 


area 


first felled over 


• 20 years ago 


2,000 

20 

2,000 




X 


20 


» 




next ,, 


19 yews 


ago 




X 


19 












20 












eta., 


etc., 






etc 


• » 




u 




last „ 


1 year 


ago 


2,000 
20 




X 


1. 



The normal exploitable stock would, therefore, be 100 x (20 + 19 + &<s. + 1)— 
21,000 trees. 

There is therefore an existing surplus stock of 65,871—21,000 or say, 44,1)00 
exploitable trees. 

The condition of the orop shows that trees of Class III are markedly deficient 
and that there will be a dearth of exploitable trees 40 years hence and indeed there- 
after until the present stock in Class IV matures 80 years henoe. 

A preparatory period of 80 years is, therefore, necessary in order to properly 
constitute the stock ; and it is proposed to spread the falling of the surplus stock of 
44,000 trees over this period (or rather to diminish the fellings of the younger stock 
proportionately). The aunnal fellings should, therefore, bo within (44,000-5-80) +2,000 
trees, or about 2,660 trees a year. 

(ii) Period for which the fellings are prescribed.— The. 
time during which the felling operations are prescribed in 
detail should be explained and justified. In the case of selec- 
tion fellings the period chosen would be the length of the 
felling rotation, and the rotation should, therefore, be 
justified. 

Esamvle.—W, is desirable, in order that the area worked over each year should 
not be iuconveuiently large, that the felling rotation should be as- long as possible 
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without risking the loss of trees which die or fall in tho interval between the fellings. 
It is considered that 20 years is the utmost limit that can be allowed under these con* 
ditions. The length of time required for trees of the lowest dimension of Class II to- 
attain the lowest exploitable dimension being 40 years, it will be convenient to take 
that period as the basis in fixing the felling rotation. Consequently a felling rota- 
tion of 20 j ears, or ialf the period, has been adopted, and operations are prescribed 
for that length of time. 

(in) Areas to be felled annually or periodically. — The 
formation of the annual or periodic coupes should be 
explained, and the calculation by which the size of the coupes 
has been determined should be giyen with such detail as the 
circumstances in each case require. Such calculations have 
already been illustrated by examples. 

The allocation of the fellings should be discussed where 
necessary and the proposals made justified, important 
departures from the rules regarding the allocation of the 
fellings being explained. In the case of the selection 
method, the order followed in making the fellings is of little 
importance provided that some order is adhered to, but, where 
one or two species only are exploitable, it may be necessary 
to form coupes of equal resources as regards these species, 

Mxample.— The order to be followed in making the fellings would, under normal 
conditions, be as they ere numbered li 2, 3, etc., but as ooupe No, 14 contains many 
mature and over-matn.ro trees it is desirable to take it in hand at once. Moreover, as 
the matnve trees are in excess and as there is a surplus stook which mnst be removed, 
an excess felling is justifiable. It is, therefore, proposed to work coupe No. 14 in 
addition to coupe No. 1 in the first year, returning again to No. 14 in the usual order 
in the 14th year of the felling rotation. By this ineaus after the first year, it will 
bo possible to resume the regular order. 

(iv) Nature of and mode of executing the fellings— -The 
special statement of fellings should be accompanied or followed 
by suoh general instructions, with regard to the maimer in 
which they should be executed, as may be necessary for the 
guidance of the local officers. These instructions should not 
be too elaborate or detailed, but may be drawn up on the 
supposition that the officers who carry out the provisions of 
the plan understand their business and will be responsible 
for the fellings they make. 

Example. — The trees are to be felled according to tho principles of the meihod 
of selection fellings, subject to the following conditions s — 

The prescribed oumber of trees rosy be foiled annually, or the fellings may be 
carried out, over the whole area to be worked, during three years and in 
the firBt or any other year of that period. 

No tree under 6 feot in girth at breast-height may be felod, except in oe . tain 
cases where, in the opiuion of the executive officer, the tree shows signs of 
premature decay. 

Isolated trees should not be felled, unless with the object of clearing away 
cover to help the establishment of seedlings already existing. 
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In many cases the best means of indicating in detail 
(when detail is necessary) the way in which the fellings 
•should be conducted is by means of suggestions recorded in 
the "remarks column" of the descriptive statement for 
compartments or blocks. 

In some cases it may be desirable to deal at greater length 
with the fellings to be made. 

Example. — The teat of the periodic block, which contains old fir forest, will be 
•regenerated daring the first period by successive fellings, seed, secondary Mid final. 
These fellings will be controlled by volume, care being taken to complete, as far as 
possible, all the seed fellings within the first 12 years of the period. The local 
•officers will execute the regeneration fellings on their own responsibility, in such a 
way as to seoure, with the greatest approach possible to certainty, the natural i'e- 
-stocking of the ground. The seed fellings should be made close, the cover being 
raised by pruning the lower branches, care being bestowed on the condition of the 
-surface-soil. Wherever a thick growth of moss, bilberries or heather covers the 
ground, it should bo removed in wide strips. Should the ground be ovorrua by her- 
baceous growth and there is reason to fear that the self-sown aaedlings will nob 
thrive, it will benccessary to clean-fell and to re-ntock artificially, using the pine as 
a nurse, and when the latter is 30 years old, introducing the silver fir and the beech 
under its shelter. There may ehanae to be spots where the shelter is sufficient for 
the direot rearing of the silver fir, and where the soil is of sufficient depth arid 
fertility to render unnecessary the expense of using the pine as a nurse. In this 
case a middle course should be follnwel, and pine and silver fir should bo sown 
in alternate strips. In their early years the pines will protect the firs and may 
afterwards be gradually extracted in accordance with cultural requirements. Sap- 
lings and poles that are not vigorous should usually be retained. All those which, 
.are too old although yet thriving, that are weedy in appearance, and those in, or 
whioh. have been under; shade for a long time, ought to disappear. It is only where 
their presence may be decesaary as a pruteotion to younger growth that they should, 
^be temporarily retained until the latter has passed the stage at which it requires 
shelter. When it is considered that a pole crop of silver or spruoe fir is in the con- 
editions that render it desirable to preserve it it should be thinned, if necessary, and 
,a!l old troes which may be oonsidered either useloss or prejudicial should be extracted 
from it. 

(v) Tabular statement of fellings to be made. — 'The whole 
of the prescriptions should be summed up in a single simple 
tabular statement containing. the following columns : — 

■(a) Tear or period for which operations are prescribed. 

(5) Area to be taken in hand each year or period. 

t (c) Nature of fellings to be made. 

■(d) Area or quantity of material to be exploited. 

(e) Remarks. 

More than this is seldom required, no matter how com- 
•plicated the operations prescribed may be. The area to be 
taken in hand should, if possible, be shown under the differ- 
ent headings : wooded, blank, unproductive. In the last 
*column but one should be entered either the area, the 
mumbex of trees, or the volume of material to be felled. 
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Example.— Tho following example illustrates the adaptation of such statement 
to different classes of operations : — 



Statement of fellings. 



Tear 

or 
Psriofl. 



LocAr.nr. 



Sorest. 



BlDClt. 



&'o. of 
coupe or 
com- 
part- 
ment. 



Aeea. in Aches. 



Wood- 
ed. 



Blank. 



Unpro- 
ductive. 



Total, 



Nature 
of {el. 
Hags. 



Area, 

number of 

treee, or 

volvraiB to be 

felled. 



Remahxs, 



Successive regeneration fellings (by volume). 



1900 




2nd 


I' 1 
















to 


Lallo- 


periodic 


II. f 


785 


20 


3 


80S 


Eegeiic- 


33,893 


The fallings 


1009 


tun. 


block. 


III. j 






1 




ration. 


oubio feet 
annually. 


may be pre- 
paratory, bg- 
contkry or 
ilnal j ot all 
threo may bo 
undortak 6 n 
together by 




















the gtoup 












i 






method. 



, Selection fellings (H nitimhev oflrees). 





Anduri 


Paiinar 


1. 


271 


3D 


6 


313T 

1 


Beleo- 


200 trees 


Ot these 170 


1901-02 


Do. 


Do. 


II. 


270 


02 


10 


313 )■ 

1 


tion, 


annually. 


to bo sal and 
30 gain. 


1902-03 


Do. 


Do. 


III. 


250 


13 


1 


2(iiJ 










etc. 


etc. 


IV. 


ete. 


ota. 


etc. 


otc. 




ete. 





Thinnings (oy area). 



1900-01 


AudnrL 


D»t- 
wind. 


I. 


71 


22 





90 


Titin- 

ningii, 


71 acres. 


Thin n i n g b- 
over ono- 
tontl) of the 


1901-02 


Do. 


Do. 


II. 


73 


o 


12 


87 


Do. 


73 „ 


aron (71 ac- 
res) to be re- 


902-03 


Do. 


La toon 


III. 


80 


32 


01 


179 


Do. 


30 „ 


peated three 
times (or 


ete. 


etc. 


etc. 


IV. 


etc. 


otc. 


etc. 


ete. 


etc. 


etc. 


onoo ovory 
10 years) on 
each area 










































during the 






















period. 











Stored coppice fellings. 








1800-01 


Changla 


Lodi. 


I. 


87 


6 


2 05 


Stored 


SJ acres. 


At coob.1 


















coppice. 




coupe not 
less than 15* 


1901-02 


Da, 


Do. 


II, 


92 


3 


1 


101 


Do, 


92 ,, 


stand a r d a 
nre to bo 


1902-03 


Do. 


Do. 


III. 


80 


mi 


12 


93 


Do 


88 „ 


reserved per 
note on an 




etc. 


etc, 


IV. 


oto. 


etc. 


etc. 


ato. 


etc. 


etc. 


average 
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(iv) Forecast of condition of crops at the expiry of fell- 
ing period. — It will generally be advantageous to forecast the 
condition of the crop at the expiry of the period for which the 
fellings are prescribed. The condition aimed at would of 
course be in accordance with the purpose with which the 
forest is worked ; and the mere formulation of the anticipated 
condition would also serve to illustrate and explain, bettor 
than anything else, the nature of the fellings to be made and 
the immediate object sought in making them. Again, in the 
case of a forest worked by the selection method, where as a 
result of enumeration surveys the possibility has been fixed 
by number of trees, the forecast would give an estimate of 
the number of trees, which may be expected to be found 
in each girth class at the end of the period for which the 
fellings are prescribed. 

Exam/pie.— At the conclusion of the felling period, it is hoped that not only ■will 
all unsound timber, dying and overmature trees, but also all langnisbiiig and badly 
grown trees of Class II, have disappeared, and that they will have heen replaced by 
strand vigorous « ell-grown trees, and the total number of trees with a girth over 6 
feet will be at least as well represented iu number as at the beginning of the period. 

Or, in the case of a selection forest in which enumeration surveys have been carried 
out, the following forecast might be given :— - 

It has been shown that at the end of the first period 148,444 trees would have 
become exploitable and if the annual yield be fixed at 3,800, only 
114,000 trees will be removed, ho that ai^the eud of the first'period, 
assuming that 25 per oent. of the Class Y teal survive, the orop should 
be composed as follows : — 

Nnmbor of trees, 

Class I, 148.44 1—114,000 31,441 

„ II, TI VX6B,502+S3X1J9 J 85 2 94,810 

,,111,11x120,052 + 13x109,230 135,443 

., IV, 5jXloa,333 + a3x40,897 62,474 

Except in the case of Class IV trees this is ample to maintain the yield and it is 
hop°d that by judicious assistance to natural regeneration the defloiency in the 
setdling eluBs may be made upimd their groivth accelerated so that there will be 
no difficulty in maintaining the yield at the figure above fixed throughout the whole 
rotation or even at an increased figure. 

10. Supplementary regulations— There are two classes of 
works of improvement, namely, those which are so connected 
with the method of treatment that they may be considered 
as special to the working-circle, and those which are common 
to .the whole area dealt with in the Report. 

Thinnings and cleanings, the re-stocking of blanks and 
the introduction of superior species into the orop obviously 
belong to the former category j and grazing, although it may 

• Tlia tima required to pass from IJto 3 leet girth. 

K % 
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be general to the whole area, is nevertheless to some extent 
dependent on the treatment adopted, at least as regards the 
closing arid opening of blocks to cattle. 

Such works or regulations should he dealt "with in treat- 
ing of the working-circle to which they relate. It will be 
understood that the degree of detail with which these regula- 
tions should be drawn up and their nature depends on the 
circumstances of eaoh case, and that no guide as to what 
should or should not be provided can here he indicated. 
Important works of construction should form the subject of 
a separate report, and should only be mentioned in the plan 
so far as they affect the management or treatment of the 
forest. 

(I) Gleanings, thinnings, or other improvement fellings.— 
These should be prescribed by area with such details as 
regards the manner of conducting them as the circumstances 
require. 

Example. — Improvement fellings should be mnde at intervals of ten years, 
thus passing twico over the outi re area in tho ouurss of the felling rotation, 'i'he 
fellings should bo made in the following order i— 





AIU3A TO BE OJ?EEATED OS. 




Yeab. 


Block. 


Aiea. 


Area to he 
felled over 
(estimated). 


Rbmajjks. 


1909-10 I 
1919-20 i ■ 
1910-11 } 
1820-21 ) " 
1911-12 \ 
1921-22 ) * 
1912-13 •> 
1922-23 j ' 
1913-14, ) 
1923-2 1 j " 
1914-1S ) 
1924-25 ) * 
1915-16 \ 
1925-26 > ' 
1916-17 } 
1926-27 J ' 
1917-18 •) 
1927-28 j * 
1918-19 1 
1928-29 ) * 


Biinni 

Snrui 

Rupaui 

Cbatri 

Masrund . 

Kangu 

Sloh 

Band 

etc, 
etc. 


629 
702 
564 
4-98 
723 
435 
801 
398 
etc. 
etc. 


167 
206 
221 
196 
205 
189 
202 
186 
etc. 
etc. 


1 

1 

■ The estimated cost of 

these operations 

H5-8 per acre, 


ToTAI 




4.7E0 


1,572 
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In the improvement fellings the following work should ha done :— 

All suppressed deodar seedlings should bs relieved from the injurious cover of 

inferior species, either by tho lopping of a bTanoh or two or by the- 

ringing of the immediately over-topping trees. 
All deodar trees with crowns contracted on aocount of the heavy surrounding 

foliage of other trees, but otherwise in good oonditioa, should be seb fre» 

by the ringing of some of the latter. 
In the vicinity of, or on slopes immediately below, fertile deodar trees, thar 

soil should he prepared for the reception of any seed that may fall by 

being cleared of all undergrowth and being freed, if necessary, from the 

thick covering of undeoomposed leaves. 

In opening out the leaf canopy, it should not be forgotten that deodar in its 
youth supports a groat deal of shade and requires protection, and that bright illumina- 
tion results in the soil of these forests being overrun with a dense growth of weeds 
and inferior shrubs. The object of ringing and not felling the obnoxious trees is 
to uncover gradually the soil e.nd vegetation, to save the heavy outlay that felling 
would require, and to prevent the ground from being encumbered. 

(ii) Regulation of grazing and other rights.— -The plan, in 
this respect, must carry out the detailed record-of-rights under 
tlie forest settlement, if one exists. It should be laid down 
what areas are to he opened to grazing and for what periods. 
The number of oattle to be admitted should, where possible, 
be prescribed; and generally it should be explained how 
the rights or concessions can be met with, the least amount 
of injury or danger to the forest. 

'Example, — The annexed table indicates the periods for which the several areas 
will be opened or closed to grazing. They have, as permitted by the settlement, 
been arranged with a view to giving each ari-a a rest of five years. The number of 
cattle to be admitted is that given in the statement of rights, and the areas opened 
will allow 3 acres per hf ad of cattle grazed. When one area is closed, another will 
be opened ; and, on an average, one -third of tho whole area will always be open to 
grazing. This arrangement in no way contravenes the orders passed by the Forest 
Settlement Officer. 



Teabs dt/bino which OPENED. 


Abba obened. 


Bemahxs. 


Name of block, 


Area. 


1909 to 1913 
1914 to 1918 
1918 to 1922 


Jellaki 

Shabpur 

Qanohan 


3,117 
2,832 
2,979 





The Raura block of 106 acres which it is proposed to work regularly will have 
to be closed. It is free of rights, but grass-outting can be permitted. The portion 
traversed by the path from Kaura. to Maiiwana, or about ten aires, whioh contains 
chiefly young chir may, however, be left open to cattle, as it need not bo worked and 
it is inexpedient to close the mnch-frcquented path. 

It has already been explained that, as regards rights to 
timber, it may be necessary either to form the area burdened 
with the rights into a separate working-circle or felling- 
series, iu which case the exploitation will be dealt with in 
the ordinary way as a principal provision of the plan, or to 
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allow for the required material in calculating the possibility. 
In the latter case the removal of the right-holders' trees 
would be regulated as was necessary but separately from the 
fellings made under the principal provisions of the plan. 

Example.— The number of trees required annually by the villagers has bean 
estimated as follows from tbe average consumption of the past five years. These 
trees will be marked by the Kange Offioerfor removal by the right-holders on produc- 
tion, of their passes : — 





FOEEST EROlt WHICH TO BE GEAWTED. 




Description. 


tn 
£ 


*3 

.a 
1 


o 

cC 

12 

149 

12 


a" 

a 
c3 
tn 

P 

88 
76 
27 


c3 

-s 

o 

16 

58 
10 


3 

a 

132 

811 

73 


RmiakkS. 


CMt trees, 2' diameter 

„ po'es, 1' „ 
Oats for charcoal . 


8 
60 
10 


8 

268 

8 





Hitherto free-grant trees have been marked in an irregular manner, the sami 
village often obtaining trees from different localities, and tin psople frequently being 
allowed'' to select their own trees regardless of the woll-being of the forest. This 
must cease, and all trees eVotild be marked by the Rvn^ei- according to the principles 
applicable in selection fellings, 

(Hi) Sowings and plantings. — The question of sowings 
and plantings should be discussed, only such details with 
regard to their execution being given as appear to be neces- 
sary for tbe guidance of the local officers. 

Example-— It is proposed to introduce tun and other superior kinds of trees into 
the crop by planting in the coppice. The want of good species to serve »s standards 
and the increased value that such standards would add to the forest have been fully 
explained. To enable these plants to hold (heir own in the dense coppice growth 
(only certain kinds of shade-supporting species could be so introduced) good-sized 
seedlings should be planted in pits. Nurseries should ba established in the compart- 
ments to be felled three years in advance of the felling. 

Sites for nurseries should be chosen in well-drained lo.inlitiea. The nursery beds 
should be terraced, and the seeds should be sown in lines, afoot apalt, in November 
and Deoembor, Whilst in the nnrsory, tho youi\£ plants shmld be protected in 
seasons of drought and frost by grass tatties raised a few feet off the grouad. Tha 
young seedlings should be put out immediately the rains set in. 

(in) Roads, buildings, and other worha of improve- 
ment. — 'The improvements indicated above are more or less 
connected with the method of treatment adopted. There 
are, however, many works, such as the improvement of 
boundaries, the construction of roads and buildings, and, in 
many oases, the clearing of fire-lines which may concern all 
the working- oircles. 



151 



The estimated cost of such works as may be proposed 
should be given in the report. The application of a plan 
may necessitate the construct ion of very considerable export 
works and roads, but such undertakings should form the 
subject of separate reports and should only be briefly 
referred fco in the working-plan. 

Example : — Boundaries; — Tho forests have been merely temporarily demarcated 
by mud pillars many of which liave already fallen down. In some cafes it will be 
possible to treat collectively as one block several at present separately demarcated, 
for instance, Sikri, Rupani, and Ohatri ; and also Kalwara, Sant, I'adri, Bohar, Chi- 
rindi and Eambo. But where this is inexpedient the forests should bo re-demarcated 
by masonry boundary pillars. It is important that new pillars Hhoaldbe of the boat 
possible description. Forest records of former years show that demarcation work has 
frequently had to be done timo after time owing to tlie cheap and unstable nature of 
the materials used. It is therefore proposed to construct of tire most suitable stone 
(generally slate) found in the loonlily, solid masonry pillars abont 2 feet square at 
base, 1 foot 6 inches square at top, and 2 feet 6 inches high, ou a solid founda- 
tion 3 feet square. It is estimated that each pillar of this description will cost from 
Ra to H4 according to its position. Owing to the configuration oE tho ground, one 
pillar is frequently not -visible from the next, and there is often, in consequence, us* 
certainty as to how the boundary runs. The remedy is to out a two-foot path or line 
through the forest from pillar to pillar, whenever the boundary is not a natural one 
or a path does not already esisfc. In paragraph 6 it is estimated tha* there are 73 
miles of artificial boundary ; so that, if 8 miles were made every year, the whole 
■work would be completed in about ten years. 

Fire-protection, — As stated in Part I, it is accepted that unless forests open 
io rights are fire-protected their deterioration must continue, and they must in course 
of time, disappear in accessible places, especially if the demand of right-holders for 
timber and fuel is supplied, as in the past, from such looalitiea only. J t is therefore 
proposed to extend protection to tho following blocks : — 



YOU'EBTB, 


Area in acres. 


length of ft 
line requires 
in mlleo. 


Bukrau . . . 

Gwalgarh . . . . . . 

Bnwasan . . . . , . 


11,132 
13,435 
16,933 


11 
36 
59 


Total 


40,500 


106 



All tho other forests in the area dealt with, viz., Jogl Chur, Ander-Maphera aud 
Kauria Chawr are already protected. The Euriwala-Mehara block 13 an island, and 
requires no fire-lines for its protection ; but grazing might be stopped in it at the 
beginning of the fire season. The extra cost wbioh this protection will involve 
is estimated, on the cost of similar protection in other areas in the division, at 
R460 a year. This will bring the total o>st of fil'e-proteotion in. the tract to 
R900 annually. 

Communications and buildings. — The roads, bridges, and buildings enumerated 
in paragraphs 80 to 85, exee pt the sleeper-carrying paths in the blocks which have been 
worked out, should bo kept in repair. A year before the seleofcion fellings in the 
Deota forest are brought to a conclusion it will be neoessary to make a good bridle-path 
by widening the present path from Deota ; and a similar path should be made 
Inter to Bamsu from Deota to Sahlra along the main ridge, a shoit one joining it from 
Barnsu. Koads, passable for pack animals carrying food for the sawyers and ooolies, 
must also be made along the right bank of the Tons from Tadiar, passing by tho mouth 
-of the Bamsugad to that of the Kunigad, down which wil 1 oome all limber frorn 
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the Sahlra forest t whilst hranoh roads will be required np tha two gads referred to 
and also obo from Naintwov bridge to ICoaxbo, the road on the left bank of the 
Tons as far as that bridge being widened and improved. 

Forest rest-houses and servants' quarters should be built at the oampiug ground? 
in the 8ahlra forests and at the mouth of the Kunigad. The Bamsu hut must also 
lie enlarged and improved. Houses for the Porest Hangar aul chaukis for Forest 
Guards will be required at Banian, Stihlra, Kunigad and Na'mtwar. Godowns for 
the food-supply are also necessary ot Biunsu, Sahlra and Naintwar. The oost of 
these various works will, on an average, amount to R5,CO0 a year. 

(v) Summary of supplementary regulations. — A sum- 
mary of the works of improvement may, in some cases, 
be given with advantage. A brief description of the works, 
the probable date of their execution as well as of their cost, 
should he indicated. 

Example. — Snromary of works of improvement. 



1909-10 .-{ 



Joli 

Padri, Bohar 

Padri, Bahar 
Ditto 

Joli-Thali 

Sao 
Sai 

JoH-ThaH 



facilitating the reproduction of 
deodar, as described, in about 
280 acres. 

Collecting seed, preparing and 
sowing 20,000 square feet 
nurseries, as described. 

Planting 20 acres, as described . 

Besowing old nurseries : 20,000 
square feet. 

Opening out a path through the 
forests, and from thB forests to 
Sao rirer, to join path along 
that liver : about 3 miles. 

Improving the village road along 
the Soa nalla : about 3 miles. 

Building a small forest rest-house 
on road leading to forest in the 
Sao valley. 

Demarcating the forest boundaries 
with about 80 pucca pillarB, ns 
described. 



•R 
560 



165 



200 
40 



300 



250 



500 



60 



Includes coit of 
fencing small 
portions where- 
necessw. 



Not including' 
value of the 
timber. 



11. Miscellaneous — Miscellaneous prescriptions, — In addi- 
tion to the prescriptions relating to the execution of the 
principal fellings and to the supplementary regulations dealt 
with in the preceding paragraph, provision may also have to 
he made in the working-plan report for the carrying out of 
other miscellaneous operations. These may include resin- 
tapping and the preparation of resin products ; the marking 
of trees for felling in the coupes ; regulations for the disposal 
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of minor and miscellaneous forest produce ; the taking of 
meteorological observations ; special prescriptions regarding 
the extraction of dry wood ; the upkeep of maps, etc., etc. 

Example,— Mans are to be kept up to flat?. As far as possible all new roads and' 
buildings are to be shown as soon as construction is finished. Enlargements o£ eaoh 
beat are to be made on the scale of 4''== 1 mile. These maps are to have all the- 
names done in Hindi charaofcer, are to bo bound in pocket form, and supplied to each 
Forest Guard, 

An attempt should be made to maintain a graphic rocord of the daily maxima 
and minima temp3rat»res throughout the year at the head-quarters of the range. 

The disposal of bail grass, and other minor produce by annual leases as at 
present couduoted will be oontinued in both working-circles. 

The marking of coupes should be undertaken during the working season preced- 
ing that in which they are to be felled. The trees to be foiled should be marked with 
a hammer mark in two places ; one at the foot as near the ground as possible and the 
other at about 4 feet from the ground. 

Details regarding the cost incurred in the preparation of 
the working-plan should also be given in this paragraph. 
This should include information upon the following matters : 
(a) establishment employed and (6) expenditure incurred 
under all heads. ' 

Example, — The expenditure has been as follows :— • 

E 
Pay and allowances of the Working-Plans Officer whilst on 
sneoial duty between November 1906 and February 
1907 \ 4,362 

Personal establishment of the Working-Plans Officer 

whilst on spacial duty , . . . . , 157 

Surveying of topographical details on 4-inch maps . • 676 

Levelling ......... 140 

Enumeration surveys ...... 178 

Map drawing ....... ■ 177 

Miscellaneous , . , . . . . . 204 

Total . 5,794 

The area dealt with in 267 square miles, so that the average cost was B21^ per- 
scjuaro mile. 

(n) Collection of data and upkeep of record and control 
forms. — The working-plan may fittingly prescribe the 
upkeep of records, the conduct of experiments with a view 
to the future revision of the plan on more accurate data, 
or for other purposes. Such prescriptions may include the 
yearly record of spring levels, of rainfall, of the width of 
the beds of streams and torrents and of high and low water- 
therein; the collection of figures for the preparation of form 
factors or volume tables ; the upkeep of tire-conservancy 
registers and maps, and forest journals, etc., etc. 
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The various subjects, which should find a place under 
this head, may be classified as follows : — 

(1) General scheme, 

(2) Yearly record of spring levels, of rainfall, of width of beds of streams and 

torrents and of high end low water therein. 

(3) Form Factors. 

(4) Fire conservancy registers and maps. 

(5) Forest .Journal. 

(6) Compartment register (f or detailed statement of all trees felled year by 

year). 

(7) Control forme (amount of detail necessary), 

Example. — A journal, as prescribed under section 91 of the Forest Code, must be 
kept up. This look will contain, separately for each compartment, a register of the 
operations carried out therein, the yield lmm the fellings, thinnings, dead and wind 
Inllen trees, etc., etc. In addition to this, a portion of the journal should ho 
devoted to a general summary of oaoh year's work, to notes on experiments and obser- 
vations mode, cost of exploitation, revenue, and expenditure, and so forth fot 
'the forests a s a whole. 

Measurements of the rate ol growth of tha oak should be made regnlatly once a 
year in tho sample plot and should be entered in tha register prescribed for the 
■purpose. The examination of the concentric rings of growth in conifers should be 
continued. The reoord should be kept by oouipartments, and both the aspeot and 
latitude should be invariably noted. 

Control Form No. 2.— Fonr soparato forms should be prepared annually for the 
forest worliing-ciroles. Coupes nan be entered in totals, as the compartment register 
will contain a record of trees felled by sub-compartments. 

(Hi) Changes in tJie forest staff, — Any alterations 
proposed should be indicated with such detail as cir- 
cumstances require, and should be justified by reference to 
facts recorded in the first part of the -working-plan report. 

JEeamplc—lt has been already fully explained that the staff is inadequate and 
must bo increased if the present proposals for working ihe forest are accepted. 

The following protective and executive establishment will bo required A state- 
ment showing how it is proposed to distribute and employ them men is attached to 
"this report. Even with the proposed increase, the average forest area (formed of a 
large number of small forests scattered over rugged country) under each Banger will 
•le 17,000 aores, and under each Guard 1,500 acres :— 
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This ^does not include the establishment employed in the forest round Dalhoasie, 
■which will be separately reported on. 
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(iv) Forecast of financial restilts.—The report should 
conclude with a forecast of tho anticipated financial results 



The forecast should be 
results obtained in past 



under the management proposed, 
criticised and compared with ihe 
year. 

Example. — It is impossible to do mora than estimate the average annual 
revenue. It will be nntioed, from the following statement of the anticipated, 
revenue and expenditure during the next 10 years, that but little profit from a 
financial point of view will be obtained from the working of the forests. It is 
not intended that the position should be otherwise. The object Government holds 
in view in working these forests ia, not to trade as timber speculators, but to secure 
a regular supply of timber for the neighbouring town, and to manage the forests so 
that they shall be always oapable of furnishing a suffioient supply. It is, therefore, 
here proposed to dovote to the improvement of the forests, which are in a dangerous 
condition as regards their future, the greater portion of the anticipated net revenue 
from the_ timber transactions. The anticipated receipts during the next 10 years 
compare, it may bo thought, too favourably with the actual results of the past decade. 
It will be seen, however, that it is proposed to fell more than double the past averaga 
annual number of trees : — 



Sources of revenue and heads of 
expenditure. 


Estimated 

average annual 

receipts and 

charges. 


Average annual 
receipts ami 

charges during' 
past 10 years. 


Bemabks. 


limber and fuel , , , 
Minor produce and miscellaneous 


a 

52,000 
1,300 


29,278 




Totaz Receipts 


58,300 


• 

* This includes one- 
Beventh of the 
total proposed 
cxptn. d i t u r e 
which will he 
incurred on the 
purchase of new 
tramway stock, 


Timber works . . . . 

Roads and buildings . 

Plantations and other works of 
improvement 

Salaries of establishment, includ- 
ing fonr-BOventh of the divisional 
controlling and office establish- 
ment charges 


11,000* 
6,000 

21,000 
8,500 


5,200 
2,176 

8,131 
6,232 


Totae ExrBNDiTrniE 


46,600 


21,729 




Net strapi/trs 


6,800 


7,549 





IS. Appendices to the woiking-plai»._(i) Maps.— The work- 
ing-plan should be supplemented by such maps as are 
required to clearly illustrate the general position of the 
forests as well as their proposed exploitation and management. 
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Ordinarily the maps would include, especially if the total 
area conoerned is very considerable, — 

(1) a general map on a small scale showing the 

whole tract dealt with, the distribution of the 
different forests, the boundaries of working- 
circles and felling-series, and of administrative 
charges, etc., etc.; 

(2) separate maps for each circle or folling-series on 

a scale not less than 2 inches=l mile, indi- 
cating the boundaries of blocks, compartments- 
and coupes. 

(ii) Description of the crop in each compartment .—It is- 
generally expedient, when a plan of a permanent and detailed 
character is prepared, to record separately for each- 
sub-division into which the forest has been divided, and with 
sucb minuteness as the circumstances of each case require, 
the more important points connected with — 

(a) tbe situation, relative position of the area and (in 
hilly country) aspect and slope of the ground ; 

(li) the soil, nature of underlying rock, state of the 
surface soil, its composition and physical con- 
dition, depth and general fertility ; 

(c) the composition and condition of the standing 
crop, type or class of forest ; component species 
and their relative proportions, age, density, 
state of. growth including reproduction ; past 
"-*■ treatment, most suitable treatment; general 
remarks. 

it has already been explained tbat much of this informa- 
tion may be graphically represented in a stock map, and that 
such maps may supplement, if they do not replace, the 
written descriptions. In any case the written record should, 
in order to fulfil its purpose, be as brief as is consistent with 
clearness. Lengthy descriptions defeat the object with 
which the record is framed, as the mind fails to grasp the 
picture offered and loses itself in details. With the object 
Q,f rendering these descriptions as little cumbersome as 
possible they are usually made in the form of a tabular state- 
ment such as that reproduced below. The growing stock 
must be described with accuracy. In describing a coppice, 
the coppice and the over- wood or standards should be taken 
account of separately. In the case of crops for which the 
possibility has been prescribed by area only, no enumeration 
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of standing stock would be made. The following are some 
examples : — 



Noma ni 1 
blook. 



Eatmtr 



aagli . 



Dhauri 



Bnndla 



Assaih actus. 



103 20 2 



523 81 



507 



131 



213 



Situation and soil. 



Condition ol the crop, 



Stawdi»o stock, 



Description. 



Number 
or area. 



Several iitarlpllon. —For ami fettingi, 
Bed of nullah.gentl e Onbotb sides ol nullah, Sal moroor leas pure 



fllopo iicing the 
met. Boll deep, 
resting on shale, 
rick and tortile. 



mature seedling s4l forest 
mora or less pure or inked 
with sain ; vigorous" but 
with no youog srowth. 
Best of area, irregular 
scrub juuglo with a deiigo 
growth of bushes and many 
eAt scedliuga inUreperacd 
among them. Numerous 
small blanks. No/ojlitigB 
havebecu mode, but area 
has been constantly grazed 
over ind burnt. 



Gtntral deicriptioH.—Sileclicn trtatment. 



Sal with snin 
inked species. 
Scrub . 
Grass blanks. 
Unproduttive 



and 



West Clank ol spur 
aspect westerly, hut 
northerly and east- 
erly ol side spurs; 
gradients steep, 
often precipitous; 
elevation 0,600 
to 8,000. 

Soil rich loam, well 
eovored, generally 
deep but shallow at 
summit, where rock 
out-crops. 



In upper pDrtkm kharau onk 1 Deodar BKploitubla 
with, blue pine, eto, deodar Dwdar H' to s' 
rare. The doodir increases diameter, 
on descending, but is mixed Deodar IV to l 1 
with spruce and silver flr. diameter. 
All ages representee, but Unsound but ex- 
treesuwstly mature) many ploltable deodar, 
over-mfltni-e. Dec sity vary- 
ing ; reproduction fair; 
eeattorod aeedlipgot'snruoo 
and bilver flr oyer patnhes 
in all lower portions 5 
small blanks here enil there 
throughout. Selection fell- 
ingamadein more access, 
ible positions only. 



General dtacriftton. ~Oopglco vith UatiiardE. 



Saddle back oi 
ridge. Koelty, 
poor soil. 



Coppice, irregalar of oak 
nitli numerous blanks, 

SfwiuWi-, pine usually oi 
one rotation, but several 
old, over-mature trees. 



Standards of one 
rotation. 

Standards, old over- 
mature. 



Ginsral ifesoreflfwu.— Method n/meeei>tM regtmration felling!, 



Occupies lower basin Mature seedling forest of 

of nullah : atpeots '< nearly pure deodar, 120 to 

northerly and oooa- 1 180 years; complete, vigorous 

sionallj westerly, I and well growing;. Eepro- 

TJndarlying ro^k I ductiou good j groups of 

shales: ««'( loose thickets 18 to 20 years j one 

gaudy clay, largo blank of 5 acres. 



Deodar ^over 2' dia- 
meter. . , 

Deodar i\' to 2! . 
Do. 1' to 1^' . 
Do. V to 1' 
Do. unsound 2' . 

Other speoics oyer 2' 

Other s pealea under S' 



BEMAB1T.S, 



No fellings of sal 
should bo made 
nntil roproduotlou 
i uprores by exclu- 
sion of graalug. 



No. 

1,099 
027 



SOB 



Ho. 



Selection felling to 
romnya over-matnra 

deodar , urgently 

required. 



cab. ft. 

360,000 
43.000 
78,930 
182,700 
SO.60D 
00,300 
80,100 



The removal of the 
old ovor-mature 
standards, 'and the 
legularisatioaef the 
coppice and re- 
stocking of blank 
area necessary. 



Regeneration tilling 
immediately io- 
gulrjd. 
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(Hi) Record of results of enumeration surveys.— In the 
following example of a record of valuation surreys it is 
assumed that there are three distinct types of forest, and 
that it is adrisable to deal with each type separately and to 
take sample plots in eaoh :— 
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Total nnmljOE of trees in fclook 


8,120 


6,510 


8.B20 


1B.920 


2,880 


6,860 


13,980 


26,100 





(*i>) JBtf^efl o/ growth : record of observations made. — 
This should show the size of the trees experimented on 
and the mean radius (if rings are counted on stumps) or the 
mean depth bored (if Pressler's gauge is used), and the 
average number of rings per inch of radius. It is usual to 
group the trees in diameter classes and to calculate the 
average rate of growth for each class ; as this shows at once 
the number of years required for the trees of one class to 
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pass into another. A form of record, such as the following-, 
may be used : — 



Class or diameter of 
tree. 


Average 

radiua of 

depth 

bored, 


Number 
. of rings 
counted. 


Average j 
Dumber of 
rings per 
inch of j 

radiua. : 

t 


Bemabks, 




Prissler's 


gauge. 






' 


2a ' 

20 


26 \ 


11-4 


Iu moist valley, 




2' 3 
1-S 


36^ 
20) 


11-7 


On high ridge, but good soil. 


Below 12 indies ditt- . 
meter. 


1-8 
2-0 

Stump 


26 1 

24 j 

countings. 


18-2 


Valley moist, 




5-2 


78 


15-0 


Stiff loam soil, valley. 




51 


51 


100 


Limestone soil, valley. 




4-Q 
Average fo 


71 
c clnss 


16-1 
13 


On exposed ridge, bat fair 
shelter. 



(v) Miscellaneous statements. — Tbe working-plan report 
may include among the appendices a statement of areas ;. 
other information which may he found useful either for 
ready reference or to elucidate remarks made in the body of 
the plan. For instance, statements showing the results of 
fire conservancy up to date ; statements of revenue and 
expenditure for the area dealt with, and the outturn of 
timher and fuel ; a copy of reoord-of-rishts and average free 
grants of trees to grantees during past years ; a list of cattle 
grazing in the area; rates of labour; and a list of the 
principal trees, shrubs, and' climbers found in the forests. 
Finally, tbe report should conclude with a summary of the 
prescriptions of the working-plan. 



160 



Part IV. 
OOOTROIi 01? THE EXECUTION OF WORKITO-PLANS. 



CHAPTER I.— THE SAFEGUARDS TO THE PERMA- 
NENCY OF THE PLAN. 

Section I. — General remarks. 

Whan the provisions of a working-plan have been drawn 
•up there still remains, as a rule, tbe marking off on. tbe 
.•ground of the sites of the annual fellings or the coupes. 
Until this bas been done the plan is incomplete. It may be 
compared to a forest delineated on a map but not marked on 
the ground by material signs. 

The degree of detail with which the coupes should be 
marked off depends on the circumstances of each case. In 
working»circles treated by the selection method or subjected 
to restoration fellings for instance, each coupe will, as a rule, 
be formed of one or more compartments or blocks limited by 
natural or artificial land-marks. In such cases no further 
demarcation obviously is required. It sometimes happens, 
however, that the limits of the compartments are roads or 
fire-lines, tbe construction of which forms part of the provi- 
sions of tbe plan itself. When possible, therefore, it is well to 
lay out the roads or fire-lines on the ground before finishing 
the plan. This course will tend to ensure its provisions 
being adhered to and the sub-divisions it deals with being 
preserved and is in every way advantageous. A well-con- 
sidered arrangement of fire-traces and of roads for the 
extraction of the produce is of the first importance ; but if 
ihe works are only verbally indicated there is every chance 
d)f the directions being lost sight of. In coppice treatment 
■especially, where the coupes are comparatively small, the 
marking off of the roads or rides is of much importance and 
very largely increases the value both of the plan and of the 
forest. 
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CHAPTER II'.— THE CONTROL OF WORKING- 

PLANS.* 

■ Section I. — PREi,iM:ijrA.RY bmmabks. 

Working-plans are of no use if they are not adhered to, 
and proper adherence can only be secured by an effective 
control. Much of their value will also be lost unless a 
careful record is kept of the works carried out and of the 
financial results secured. A sound sjstem of control is 
therefore necessary ; but in. order that the control may be 
effective it should be of a very simple nature requiring only 
a few entries, once a year or so, iu the records regarding each 
forest or working-circle. For the same reason the control 
should be of such a general nature that an uniform kind of 
record can be used for all forests and for all systems of 
working. 

_ It is unfortunate that the truth of those propositions has not been altogether 
realised in India. The contvol forms first introduced were impraoticahle ; because the 
anticipated outturn of each felling was entered as a provision of ; the plan. It is not 
too muoh to say that tho attompfc thus made to keep up tho control forms gave more 
lioiihle thnn the information recorded waa -worth, 

Section II'.— -Nattjbe 01? control required. 

The facts to be recorded for purposes of control may be 
classed as follows under three distinct heads : — 

(1) The work done or fellings mad© as compared with 

the provisions of the plan. 

(2) The gross " yield " and the "outturn." 

(3) Financial results. 

(1) Controlling the provisions of the plan. — The control 
can be effected in a very simple manner. The plan amounts 
(«) to the prescription of certain sylvicultural rules to be 
applied over definite areas 3 with the addition, in some cases 
of a limitation as regards the quantity of material to be 
felled j and (b) to the prescription of certain works of 
improvement. All that it is necessary to record and to 
control can, therefore, be brought under the following 
headings : — 

(a) Year or period of operation prescribed. 

'* The control exercised for forests undor the Government of India, is detailed in Chap- 
ter II of the Forest Department Code. 

W 
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(b) Locality to be exploited or in which the prescribed 

work is to be carried out. 

(c) Nature of felling or other cultural operation to 

be made or of work of improvement to be 
undertaken. 

(d) Quantity of material or number of acres to be 

exploited, or expenditure to be incurred on a 
prescribed work. 

The work done, in accordance with the plan or otherwise 3 
can therefore be checked from a record such as the following 
which need not usually be prepared oftener than once 
yearly ; — 



Control Boole, .Bunai jEotys, Puri Xitiaion, 




JT. 




Peovisiohs or ■woEKma-rxiir, 


OlEIAIIOlTS OABEIEB 




NfttllTO of 

felling 

or other 

operation to 

be carried 

out, 


Locality, 


Quantity 

nf 
material, 
nnvTibor 
of acres 

to he 
explnitod, 

or ex- 
penditure 

to be 
Incurred, 


Notnre of 

felling 

or otlier 

operation 

car tied oat. 


Locality, 




T3UB. 


Name of 
block. 


Area. 


(Tame of 
block, 


Area 

in 

acres. 


Quantity of 

material or 

area exploited, 

or oipBndi- 

tnro 
inonirod, - 


f 

1 

J90D-JO j 

I. 
190B-1O . 

1909-10 . 


Selection fol- 
linge. 

Artificial! xe- 

atockinj? 
with ohir. 

Thinnings . 

Clearing fire- 
linos. 


(•Ban si , 
IMaita . 

Sitdtot . 
Loho 


2B0') 
370 J 

160 
360 


Dorbunga Circle . 
(JBOcliir . Selection fol- 
trcoB. Hugs. 

H760 

Notliin 

UpavTiot Circle. 
7 aores 1 Ihiunlii gs . 

All Circles, 
10 miloa. ICloaring Bro - 
11350 linog. 


rBinsi 

l Maiia (half) 

g done, 

Loha • 


J 435 

3B0 


450 ohir trees, 

70 aotoa. 
7 miles, E210 



from this form it will be seen that works of improvement 
such as climber-cutting, thinnings, etc., can be entered as 
well as other operations, such as fellings and the construction 
of roads and houses. As a rule the expenditure is the best 
means of controlling works of improvement, Thus, where 
a certain forest requires roads in order to develop it and to 
increase the net price of the produce sold from it, it would 
he sufficient to prescribe the annual expenditure on roads, 
of a certain sum, or a certain percentage of the net reveime 
aftet deducting the expenditure on timber works, until the 
net price Was in this way sufficiently raised. Such a pre- 
scription could be far more readily and usefully controlled 



168 



than a detailed statement of definite roads or buildings to be 
constructed, though suck works might usefully be indicated 
in the plan without being- prescribed. Until worlung-planB 
are drawn rip and controlled with simplicity, as indicated 
above, they will give rise to useless correspondence and will 
not be adhered to. 

(£) Recording the results of workinc/.—Litth need be 
said with regard to the record of outturn, except that it 
should be quite separate from the statement of the provisions 
of the plan proper. 

(3) Record of financial results. — The record of financial 
results should be nothing more than a brief abstract of the 
annual receipts and expenditure. It is unnecessary to furnish 
details ; but it is well, in order that the capital invested in 
the forest may be known, and its amount tested from time 
to time, to distinguish capital expend it-ure sunk in the forest 
from current outlay on annually recurring works of protec- 
tion, on repairs, on protective establishment, and so forth. 

A form, such as the following, could be written up annu- 
ally with little trouble and would record all the necessary 
information both as regards the capital expended and the 
financial results of working for the year ; - 



Year. 



B»obipt. 



1909-10 



.1 



.2" • 



» 



27,032 



3 



& 



2,001 



13 



a 



29,033 



EXMNDITOBB. 



■n 

8* 



■a 



'#8 
o 



B 



Derbunga Circle. 



3,705 



16,509 16,509 Nil 



7,623 



Ojrarfeot CircZe. 



809 



§ , §S r S« 

-a ? a a . 

p o 8 4fl B 



R 



10,223 



ft 



h 



B 



21,557 



6,211 






B 



It is a question of some importance whether the records 
alluded to above should be kept up separately for each work- 
ing-circle or mexely for each locality or administrative 
charge. There can be no doubt that it would be exceedingly 
useful if the forms were prepared for each working-circle, 
and that without such a record much of the information, 
especially regarding the yield and financial results, is 
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Valueless. Also that, as regards the fellings and other main 
provisions of a working-plan, a separate record and compari- 
son for each working-circle is indispensable. 

But the weakness of the forest staff, the nature of the 
work done, and the manner in which such records must be 
kept up often render it impossible to prepare ' separate 
records for each working-circle. It should also be borne in 
mind that many works, such as buildings, roads, fire-lines, 
etc., are not always connected with any one particular circle, 
but may be common to the whole area concerned. It is 
therefore necessary, if the returns are to bo prepared without 
an undue expenditure of time and labour, that considerable 
latitude should be allowed in then- upkeep; and it will 
be best to require their submission only for each separate 
locality or executive charge, such as a range, the working- 
circles being distinguished from one another by writing the 
name of each across tho return or statement as in the 
examples given above. This matter, although one of detail, 
is of considerable practical importance. 

Section III. — Record oe changes. 

In addition to the upkeep of a careful record of the 
Works actually carried out during the course of each year, 
changes in area due to excisions, alteration of boundaries, or 
other causes are likely to occur, and these should be carefully 
-recorded in the maps and in. the statement of areas. More- 
over, for various reasons, it may be found necessary as the 
fellings progress to make alterations in the allocation and area 
of the coupes : all such changes should be noted at the end of 
each year. 

Section IV.™ Revision 03? "Woeking-plans. 

In India where the method of treatment prescribed is 
frequently of a tentative nature, and where changes in the 
constitution of the forests and local requirements are liable 
to occur, though the working scheme may be prepared for 
a full felling rotation or for the period required to work 
over one periodic block, the question of revising the working- 
plan after the lapse of a shorter interval of time, which 
should not exceed 10 or IB years, should always be provided 
for. 

Jiitample.—ln 1017-18, or a yoar before the olaso of tho firat half -period, tha 
plan should oomo uudoi: revision, chiefly with a viow to Kooing if tho arrangement of 
eoupos 16 to 30 can uot bo improved upon, and also to dotonuino moro accurately than 
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can tie done nt present whether the size of expMtabillty for tlia aal should be raised 
to exactly 6' 9" or to more or leas. 

When the necessity for such an intermediate revision 
comes under consideration, a careful enquiry should be made 
as to how the plan has worked in the past period. An 
examination of the work done in the forest "will show 
whether the method of treatment has given satisfactory 
results ; whether the cuttings were suitably located ; and 
also if other works, cultural and otherwise, such as those of 
regeneration, road- making, and cultivation, have been satis- 
factorily carried out in accordance with the plan and with 
what results. Mistakes in the original plan, or the manner 
of carrying it out, will thus be brought to light, and steps 
can he taken to avoid their recurring, if possible, during the 
next period. In such a case, the work done at the time of 
preparing the working-plan can again be made use of, only 
subsequent changes being taken into account. Such alter- 
ations will also be made in the scheme of working as expe- 
rience has proved to call for. The importance and extent of 
the changes to be introduced will decide whether an entirely 
new plan should be framed or not, or whether the old one 
can be altered sufficiently to satisfy the new conditions. 
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